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THE /NV/S/BLE CREW 





The better fuel economy and accurate predicta- 
bility of fuel consumption that are possible 
with Stromberg Injection Carburetion mean 
more “block busters” per trip to soften enemy 
resistance and bring a quicker Victory. 


Pressure atomization of gasoline, plus auto- 
matic metering of fuel at all engine speeds and 
loads also helps to give America’s long range 
bombers amazing maneuverability and fight- 
ing power. For the Stromberg* Injection Car- 
buretor assures correct fuel mixtures under 
all conditions of flight, independent of alti- 


tude, airplane attitude, propeller pitch or 
throttle position. 


*Trademar® of Bendix Aviation Corporation 


Precision 


fguipment by 


“AVIATION CORPORATION 
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On fighter planes as well as on giant bombers 
and transports, Bendix-Stromberg Carbure- 
tion assures constant power flow, maximum fuel 
economy and greatly reduces icing hazards. 


INJECTION CARBURETOR 
The Stromberg Aircraft Car- 
buretor is an important mem- 
ber of “‘The Invisible Crew” 
--- precision instruments, and 
controls, which Bendix plants 
from coast to coast are speed- 
ing to our fighting crews on 
world battle fronts. 


BENDIX PRODUCTS DIVISION 


of Bendix Aviation Corporation 
South Bend, Indiana 


AVIATION, October, 1943 


é 























ee 











fy all odds one of the most serious war 
problems of the day is manpower. 
Stated simply, successful solution to the 
problem is found only when there is 

vision of enough armament to win. 
We all know by now that not enough 
airplanes is not enough armament to 
win. Associate Editor Foster takes a 
very critical look at the West Coast 
War Manpower Program and finds it 
oly a stopgap. In his report on page 
110 he warns of a relapse into the “too 
little, too late” policy which we were 
supposed to have abandoned in assum- 
ing the offensive against our enemies. 


A witch hunt for “war profiteers” is on 
in full swing and has yet to reach its 
peak. The aviation industry is the No. 
1 candidate merely by virtue of its be- 
ing one of the biggest and certainly the 
most spectacular war producer. But 
this is about all the ammunition the 





Sanford A. Moss is best known as the 
“father of airplane superchargers.” Further, 


power plant idea, and a series concerning 
his proposals, together with synopses of ex- 
pert opinions, began in September AVIATION. 
Dr. Moss’ concluding installment appears 
this month on page 148. 





tainly hasn’t and won’t have much to 
show by way of excessive profits. Just 
how lean a profiteering case aviation 
presents is demonstrated by Financial 
Editor Hoadley on page 114. 


hunters have—beeause the industry cer- 


Gen. Chennault proved that the relative 
superiority of one airplane over another 
was almost an academic question com- 
pared to the relative merits of fighting 
tactics. Much of the success of the his- 
toric defense of Malta by the RAF was 
due to fighter taeties, basis of which 
was the line-abreast formation. J. L. 
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he has long been interested in the integral 


: Briefing for October 





Reagan Stunkle, general service manager 
for Lockheed and Vega, has recently re- 
turned from the battle fronts where he made 
a thorough inspection of the procedures in- 
volved in insuring satisfactory delivery and 
maintenance of his companies’ products 
which have been doing such a spectacular 
job of hammering the Nazis. His description 
of how they “keep ’em flying” over there is 
on page 112. 





Lowrey participated in the Malta bat- 
tles as an RAF fighter pilot and is now 
a test pilot with Republic Aviation 
Corp. On page 192 he describes the 
fighter fundamentals in detail. 


Another of AVIATION’s important “De- 
sign Analyses” appears on page 119, 
with the Fleetwings BT-12 basie trainer 
the object of a complete part-by-part 


breakdown. Crammed with fundamen- 
tal design information, weights, meas- 
urements, and structural details, the ar- 
ticle is rounded out as an invaluable 
reference work by numerous perspective 
sketches and photos of the important 
components. 


While headline hunters reaped their har- 
vests with vague promises of numerous 
planes they would build sometime, 
Douglas has been quietly producing un- 
believable quantities of the “old work- 
horse” everyone knew could do the job. 
Its system for building C-47’s (military 
DC-3’s) in quantities once thought ini- 
possible is described on page 135 by 
Jock Simpson. 


With air speeds around 500 mph. utilized 
in modern wind tunnels, the factor of 
eentrol is of considerable importance. 
A detailed description of the apparatus 
involved will be found on page 162. 


Modification is not a wartime phenome- 
non. Airline engineers have been mod- 
ifying standard equipment for many 
years in order to adapt it to local 
operating conditions. This is done 
through maintenance facilities, and a 
description of what TCA engineers have 
accomplished begins on page 213. 


From refrigerators to wings for mighty 
P-47 Thunderbolts is a big jump, but 
when the need arose, Servel made it— 
and ina hurry. First word on how this 
conversion was made is on page 142. 





25 Years Ago (1918)—Drawings of 
giant Zeppelin four-engine bomber reveal 
it to have a 161-ft. span. . . . Post Office 
lists airmail expenses for the month, in- 
cluding fuel, as $968.80. And total cost 
for the same period, including $173.02 
for office force, was $10,001.49. Mean- 
while, Post Office denies published story 
that Washington-New York-Boston air- 
mail service was about to be operated. 

. More than 500 employees of the 
Wright-Martin Aircraft Corp. celebrate 
opening of huge new building “capable 
of housing 1,000 men at work”. ... 
Sen. New (Ind.) introduces bill to create 
Department of Aeronautics, with chief to 
be appointed by President, 


15 Years Ago (1928)—At National Air 
Races (Los Angeles) Wasp-powered Boe- 
ing fighter wins free-for-all by climbing 
to 10,000 ft. and return in 5 min. 26 sec., 
also winning first place in level flight 
with speed of 171.8 mph. . . . Aero 
Chamber appoints commission, under 





Down the Years in AVIATION’S Log 


chairmanship of Casey Jones, to inquire 
into flying school standards. . . . J. C. 
Penney, Jr., chain store magnate, brings 
three leading German glider experts to 
this country to inaugurate glider schools, 
first to be at Corn Hill near Province- 
town, Mass. . . . Capt. T. Komanura, Im- 
perial Japanese Army, enters MIT to do 
special work in airplane design and aero- 
dynamics. . . . Lieut. James Doolittle is 
ordered to Mitchel Field to study fog 
problems. 


10 Years Ago (1933)—New York 
Times comments editorially on innova- 
tion of berths in overnight planes to 
West Coast. Writer thinks that sleep 
might be hard to obtain because of “air 
pockets” and he winds up with comfort- 
ing suggestion that prospective traveler 
get life insurance “for the family”... . 
Congress appropriates $3,300,000,000 for 
PWA airport projects. . . . Adm. Byrd 
sails for Antarctic with a Curtiss Condor 
and an autogyro on board. 
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Compressed and stored in cylinders, 
carbon dioxide is being put to work 
by Kidde in many fields. It’s one of 
the fastest fire-fighters known. It’s a 
powerhouse of energy quickly avail- 
able in emergencies. The harnessing 
of carbon dioxide and other com- 
pressed gases forms a new industry, 
full of promise for the future. 











Phantom fire door! Some openings in 
industrial plants cannot be closed. 
Kidde curtains them with fire-proof 
carbon dioxide gas. 








Walter Kidde & Company has 
devoted itself to the science of har- 
nesssing gases - under - pressure. 
War has greatly advanced the 
scope of this work. New uses are 
constantly being discovered, 
which will promote the comfort 
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Free Enterprise 


WE MUST ACT TO PRESERVE a 








IKE a leaf floating downstream, we are being carried 
along toward a new and uncharted economy. What 
this new economy will be like will depend, to no small 
extent, upon what industry does or fails to do during 
the coming months. Time is short; in fact, we may sud- 
denly find ourselves standing on the threshold of a 
peace economy with our war boots still on our feet. 
While bending every effort to win the war, we cannot 
afford to be caught unprepared for the peace. As Prime 


‘Minister Churchill said at Harvard, we are “bound, so 


far as life and strength allow and without prejudice to 
our dominating military task, to look ahead to those 
days which will surely come, when we shall have finally 
beaten down Satan under our feet and find ourselves 
with other great Allies at once the masters and the 
servants of the future.” Unless we do look ahead, there 
is danger that we may become neither the masters nor 
the servants, but merely the victims, of the future. 

The war has quickened our ailing economy and 
opened our eyes again to the possibilities of peace-time 
plenty. But it has also brought great dislocations of 
labor and capital; it has led to abnormal patterns in 
prices and income distribution; and it has created in- 
flationary pressures with enormous potential powers to 
injure or to help us in the transition from war to peace. 

The pattern of life in postwar America will be just 
what we make it. All of us will have a hand in shaping 
that pattern, but business men will have a special re- 
sponsibility in the reconstruction, As employers of labor 
and capital and as enterprisers assuming the risks of 
new ventures, they will have to plan and carry out the 
conversion from war work to’full peace-time production. 
Because of their key role, business men have a special 
opportunity to discover, and to help others to under- 
stand, the conditions which are necessary if they are to 
do their job satisfactorily. 





This is a narrow view of postwar problems but it is 
a central view, because no one condition is more vital 
to the health of the world than a high level of produc- 
tion and employment in the United States. We cannot 
hope to lead the world out of economic chaos if we fail 
to put our own house in order. If we fail to adjust our 
domestic economy, we may destroy Adolf Hitler; but 
we will not destroy the germ that breeds “Hitlers.” If 
we do not maintain the production necessary for sup- 
porting a large volume of imports and exports, then the 
plans for international monetary stabilization, for good 
relations with our neighbors, for rehabilitation of 
stricken countries, and for strengthening the democratic 
bulwarks against dictatorship are all likely to come to 
grief. We must demonstrate our capacity for world lead- 
ership, or be content to follow the leadership of others. 

The prospects for achieving a sound and vigorous 
economy in the United States are not so good as to war- 
rant complacency on the part of men genuinely inter- 
ested in free enterprise and the political freedoms inci- 
dent to it. We have yet to find means to utilize our 
vast and abundant resources for the good of all. We 
have yet to learn how to keep men from the terrible 
experience of unemployment and the fear of want 
which makes them willing to sacrifice freedom and 
opportunity for almost any promise of security. We 
have yet to reconcile the conflicting interests of labor, 
agriculture, and business so that they can work to- 
gether effectively. We have yet to learn how to check 
the fever of inflation and cure the palsy of depression. 

When we were attacked at Pearl Harbor, we realized 
our physical peril immediately and united in a tremen- 
dous common effort against the enemy. The onset of 
economic perils is less obvious. No bombs will signal 
the deterioration of the private enterprise system, the 
extension of regimentation, the further control of busi- 
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ness by government, and the concentration of political 
power in less and less responsible hands. If these things 
should befall us, they will come insidiously while we 
are preoccupied with self interests and oriented by 
popular misconceptions. If the freedoms of the indi- 
vidual shrivel as the state grows in power, it will be 
because the individual is too indifferent or complacent 
to concern himself seriously with economic problems. 
If our people are misled by false prophets and dema- 
gogues, it will be because business men did not under- 
stand economics, because scholars were too ignorant 
of practical affairs, and because we failed to produce 
economic statesmen of sufficient stature for the task 
in hand. 

Thinking is hard work. Thinking about things outside 
our personal experience, about economic processes that 
are broader and in some fundamental respects different 
from buying and selling or running a_ business — is 
strenuous mental labor. Thinking straight about prob- 
lems that are beyond our personal and immediate status 
and our pocketbooks, thinking about problems that 
involve nation-wide production, nation-wide employ- 
ment and nation-wide buying power — in other words 
the operation of our entire economic system — involves 
real self-discipline. Yet there is nc other way to safe- 
guard our freedoms. We cannot rely on trial and error; 
tinkering takes too long; social experiments which turn 
out wrong can be undone only at great cost — if at all. 
If we proceed blindly, we shall flounder into an eco- 
nomic and political morass from which we cannot 
escape. 

We floundered badly all through the Thirties, until 
the war lifted us temporarily to higher ground. When 
the war boom is over, we shall be back floundering 
worse than ever unless we find a solid road along which 
to proceed. 

America has grown rich and strong under a system 
of political and economic freedom. Opportunity and 
the necessity of self-reliance have brought forth great 
accomplishments. The hope of profit and the spur of 
competition have urged men on to find new and better 
products, new and better methods, and to risk their 
savings in pioneer investment. Never has a country 
achieved so high a standard of living and afforded so 
large an opportunity for the individual man and wo- 
man. It is not surprising that some distinguished busi- 
ness leaders, looking back over their own experience, 
tell us that everything will be all right if only there is 
“less government in business.” 

I wish the solution were as simple as that. However 
this is only part of the answer. It is becoming in- 


| 











creasingly clear that industrial capitalism as we know 
it contains within itself certain fundamental weaknesses 
which can lead to its destruction if they are not coun- 
teracted. No democracy can survive when twenty to 
thirty per cent of its workers cannot get jobs. That 
happened here in the Thirties. For years on end, despite 
fumbling efforts at recovery one out of every five work- 
ers was denied a chance to earn a living in private busi- 
ness. We shall never again have such mass unemploy- 
ment as occurred in the bottom of the Depression, 
because the government will take it upon itself to 
create jobs if business cannot offer them. Whenever 
that happens, however, the area of private enterprise 
will be reduced and that of government will be ex- 
panded — and the concentration of political power will 
be increased. This is the challenge we business men 
face today, and ours is the first opportunity at finding 
the solution. 

The crux of our economic problem is unemployment. 
Unless there are jobs for ninety to ninety-five per cent 
of those who are able and willing to work, there will be 
widespread fear and lack of opportunity, which will 
drive labor unions, agricultural groups, and business 
interests to take self-protective measures. Such measures 
are certain to restrict production, stifle progress, and 
imperil our democratic way of life. Not all our problems 
will automatically be solved if we learn how to avoid 
mass unemployment, but they will at least then have a 
good chance of solution. 

And so American businessmen face a great respon- 
sibility! We will have to find the answer to a great 
many momentous questions. We will have to delve 
into problems that cannot be solved by precedent. 

Looking backward to these times, future historians 
are likely to say that here we Americans stood at the 
crossroads and, consciously or not, made our choice 
between a system of private enterprise and personal 
freedom anda system of collectivism and regimentation. 

It is particularly appropriate, therefore, as the prob- 
lems of our time take shape and as events rearrange 
their order and importance, to appraise the steps we 
are taking and point the way we are going. It is my 
plan to present such analyses from time to time to the 
one-and-a-half million readers of McGraw-Hill publi- 
cations. 





President, McGraw-Hill Publishing Company, Inc. 
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Manpower for Makepower 


AS WE BASK in the warm flush of major military 

victories, a home-front scourge has struck in 
the West and is sweeping eastward, threatening to 
blight the largest crop of military airplanes in the 
world’s history. The peril that pursues the air- 
craft industry is a manpower shortage so acute 
that it threatens not only the plane production 
program but also the rapid and efficient termina- 
tion of the war. Already the fighting forces have 
been deprived of equipment for which materials 
were available but labor was not. And there is 
grave danger that this will be repeated as the 
industry strains to achieve the last 20 percent of 
its production goals. 

Our remarkable military suceesses so far have 
been the result of careful pre-invasion preparation. 
An important part of this preparation has been 
the effective aerial bombardment of objectives be- 
fore the surface forces moved in. Our air strate- 
gists are proving their belief that adequate pre- 
invasion bombing cuts the invasion force required 
in half and reduces expected casualties from 50 to 
less than 20 percent of the original force (see 
chart, page 17 August AVIATION). 


ae in spite of this overwhelming evidence that 
airplanes in action now will save the need of 
foot soldiers, key personnel is still being taken 
from important places in the design and produc- 
tion of aircraft and sent out to camps to learn 
saluting and the Manual of Arms. The aircraft 
industry suffers most severely because it is a young 
man’s business. Between 25 and 50 percent of 
the engineering personnel of the industry are in 
the 18 to 25-year-old range and many of these men 
are unmarried. 

Numerically the military severances are not the 
largest part of the losses of personnel in the air- 
craft industry. Many women workers are resign- 
ing because they feel that they can’t simultane- 
ously hold their jobs and operate their homes prop- 
erly in the face of the increasing handicaps to 
civilian life in wartime. But it is the selective 
service losses that hit the airplane makers hardest 
because they involve key personnel in research, 
engineering, and production supervision. And 
these key men are rapidly becomifig more and 
more difficult to replace. 
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Coe STEPS have been taken by numerous 
government agencies, but so many offices are 
involved that the procedure appears hopelessly 
complex. The air is full of talk about redistribu- 
tion of production and forced subcontracting. It 
is quite late in this war to start moving produc- 
tion projects around. Such movements require 
long months of time and tooling. It is even more 
impractical to talk about forcing subcontracting. 
The most successful subcontracting has been found 
to be the result of long periods of close relationship 
and training of the subcontractor by the parent 
manufacturer. In almost every example of this 
relationship, some degree of production loss is 
experienced during the indoctrination period. And 
it only takes one unsuccessful subcontractor to tie 
up the home plant production line in costly knots. 

The ‘‘Buffalo Plan’’, with its controlled referal 
hiring involving the necessity for certification by 
the United States Employment Service, has not 
solved the manpower problems of the aviation in- 
dustry where it has been tried. A nation-wide 
extension of this plan would only extend its ineffect- 
iveness. 

No sound solution will be found until several 
specific steps are taken. First a major decision 
must be made as to the proportion of airplanes 
and foot soldiers most effective in the war effort 
(see article Which Will We Get—Men or Planes? 
page 110). Then the number and complexity of 
relationship of the government agencies involved 
in the manpower problem must be reduced. Select- 
ive Service regulations must be amended to retain 
key personnel and, in some eases, to withdraw from 
military training certain key men already inducted. 
Home-front wartime living problems musf be sim- 
plified to enable workers to spend more time at 
their work and to waste less time trying to solve 
the unnecessarily complex problems of acquiring 
the necessities of life. Finally, thorough studies, 
such as those already put under way by our 
AWPC’s, must be made of the other underlying 
reasons for labor turnover and corrective meas- 
ures must be applied at once. 
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ILL THE GOVERNMENT lock the mid- 

west and east coast manpower 
barn after the horse has been stolen— 
as has happened on the west coast? 

There is overwhelming evidence at 
this writing that such will be the ease. 
In fact, critical labor shortages have 
already developed in some eastern areas, 
with other important aireraft produc- 
ing centers inexorably headed for the 
same situation. It threatens to be 
vastly more serious than the materials 
shortages which were the industry’s last 
big headache, for new facilities have 
brought raw materials production to 
required levels. The Controlled Mate- 
rials Plan, with certain industry-sug- 
gested modifications (page 114 Apr. 
AVIATION, is working satisfactorily so 
that, with minor exceptions in certain 
alloy steels, production goals will not 
be impaired. 

Despite the fact that the West Coast 
War Manpower Program (put into effect 
the 15th of last month) had the benefit 
of “Elder Statesman” Bernard Baruch’s 
study and influence, it is admittedly a 
stop-gap arrangement—an experiment 
that is given little chance to succeed. 

Nevertheless, mid-west and _ eastern 
airframe and engine manufacturers are 
faced with having to work under aD 
extension of the program even though 
it may be modified and certain features 
deleted before it is applied eastward 
from the Mississippi. 

The West Coast program is a stop- 
gap measure for one inescapable rea- 
son: It does not get down to the fut 
damental cause of the manpower short- 
age. 

Today the industry has approximately 
1,700,000 employees; to meet production 
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Which Will We Get= 
Men And/Or Planes? 


By JOHN FOSTER, Jr. 
Associate Editor, '' Aviation" 


Curse of divided responsibility and authority puts two strikes on new 


West Coast War Manpower Program—move to extend temporary 


plan eastward revives danger of “too little, too late." 


it will 
need at, least 2,200,000. On the basis of 
past labor turnover records, it will be 


‘necessary to hire more than 1,500,000 


new workers to achieve the net increase 
of 500,000. The number would be 


yastly higher except for the fact that 


the industry confidently expects to 


achieve a 40 percent increase in man- 


power utilization—in other words, that 
it will reduce by an additional two- 
fifths the number of man-hours neces- 
sary to build planes. On top of the 
magnificent man-hour reductions already 
accomplished, such a cut will be no 
mean feat, but there is every reason to 
believe it can be done with new tools 
and procedures now becoming avail- 
able. 

It can be done even with the qualifi- 
cation levels of workers now available. 
This should by no means be considered 
derogatory to these workers; it is sim- 
ply the unavoidable fact that people— 
mostly women—going to work in air- 
craft plants today just don’t have the 
“factory sense,” an essential inherent 
or acquired adaptability of those who 
went in, say, a year ago. Today’s work- 
ers no doubt are just as patriotic as 
those who took aircraft jobs a year ago, 
but patriotism alone can’t produce work 
that meets aireraft tolerance require- 
ments. 

While the West Coast Program ap- 
pears to recognize the fact that the 
labor supply barrel is literally pumped 
dry, it is felt to be too complicated and, 
like many other vital parts of the na- 
tion’s war program, cursed with divided 
responsibility and authority. 

According to the official outline of 
the program, “direction and over-all 
coordination” comes under Paul V. Me- 
Nutt’s War Manpower Commission, to 
which is “assigned the responsibility for 
directing and coordinating those phases 


of the West Coast Manpower Program 


concerned with the supply and distribu- 
tion of labor.” WMC, it will be recalled, 
was set up by Presidential order which, 
together with its need to go to Con- 
gress for funds, definitely limits its 
authority. 
“Determination of production urgen- 
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cies and manpower priorities,” however, 
is the responsibility of the War Produe- 
tion Board, which is “concerned with 
the adjustment. of production programs 
to meet the available labor supply, as 
reported and developed by the War 
Manpower Commission.” 

These two agencies shall establish, in 
such areas as they may deem necessary, 
what the Program calls “Area Produc- 
tion Urgeney Committees,” comprised 
of “one responsible representative of 
each of the following:” 

War Production Board (Chairman) 

War Manpower Commission 

War Department 

Navy Department 

Maritime Commission 

War Food Administration 

Aireraft Resources Control Office 

Office of Defense Transportation 
(when transportation problems are in- 
volved ) 

Such other agencies as the Committee 
may, from time to time, invite to assist 
it. 

Then, “when adjustments in the mili- 
tary programs become necessary, due to 
shortage of labor, after full effort to 
inerease the available supply either the 
full Committee or a sub-committee com- 
posed of those. members representing 
the military programs and War Man- 
power Commission under the chairman- 
ship of the representative of the War 
Production Board, will submit their 
recommendations with respect to such 
adjustments to the Chairman of the Pro- 
duction Executive Committee of the 
War Production Board for aetion.” 


Meanwhile, actual manpower priori-* 


ties and allocations are to be determined 
by Area Manpower Priorities Commit- 
tees, composed of the same representa- 
tives (or other men from the same 
agencies) as the Area Production Ur- 
gency Committees, plus representatives 
of Selective Service and the Committee 
for Congested Production Areas. The 
chairman, appointed by WMC, shall 
wherever possible, be “an outstanding 
citizen not affiliated with any of the 
above agencies nor identified with a 
dominant group interest” who has been 
recommended by the Area War Man- 








power Commission Management Labor 
Committee. 

Thus it is evident that the Army and 
Navy, purehasers of all aircraft and 
practically all output of every other 
essential industry, have but a minor 
voice in allocation of manpower and 
facilities. The balance of power is held 
by agencies which, in the past, have 
shown decided differences of opinion. 

In addition to the complexity of the 
administrative bodies, the means for 
operating the program are believed to 
be inadequate to the task ahead. One 
of the four operating points for “bal- 
ancing production and manpower re- 
quirements,” for example, reads: 

“Where it will be advantageous to 
the war program, war production will be 
removed from the West Coast by the 
curtailment and redistribution of pro- 
duction and by forcing subcontracting, 
with due regard for differences in effi- 
ciency of production.” 

The greatest reason for removing pro- 
duction from the West Coast arose Sun- 
day morning, Dec. 7, 1941. Yet not 
one plant was moved then or imme- 
diately after, for the simple reason that 
time was too precious. But suppose, 
under the present program, it was de- 
cided to move production of one plant 
to one of the mid-western plants built 
since Pearl Harbor and now in produc- 
tion. Tools would have to be moved, 
workers—even though  skilled—would 
have to be trained on the new plane. 
Production experts estimate that six 
months’ output at the very least would 
be lost, and at today’s production rates, 
six months represents a cost the armed 
forees simply cannot afford. Time is 


“as precious now as ii was on Dee. 7, 


1941. 

Granting that the ease just cited is 
extreme, and that only parts or compo- 
nent production is moved from the West 
Coast and labor thus made available 
there, will the problem be solved? There 
is eonsiderable well founded skepticism 
regarding chances for success, largely 
because it brings into operation con- 
trolled referral hiring—developed from 
the so-called Buffalo plan—whereby all 

(Turn to page 353) 
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\ | AINTENANCE of aireraft and aireraft 
i¥E components has long been con- 
sidered a seeondary adjunet to the 
operation of aireraft. Never, until re- 
cently, has the art of maintaining avia- 
tion produets assumed its place among 
the skills allied with the manufacture 
and operation of aireraft. But today 
the art ot aireraft maintenance has 
been torced by necessity into its posi- 
tion otf first importance. 

It is unfortunate that we have had 
to learn the hard way the importance 
of conceding to the job of maintenance 
engineering its place among the avia- 
tion arts. Some prewar foresight would 
have paid rich dividends in this war of 
wars. 

During peacetime, back in the days 
of the beginning of the development of 
our airlines, the maintenance of aircraft 
was subordinate to almost every other 
airline funetion. Airline executives 
soon found that if their organizations 
were to continue to exist and if sched- 
ules were to be met, the maintenance 
of their equipment must of a necessity 
assume an important place in the oper- 
ating picture. W@his trend has _ been 
evidenced more and more by the ad- 
vancement of men from positions as 
maintenance superintendents to posi- 
tions of vice-presidents and as officers 
on the planning boards of the operat- 
ing companies. Strong recognition of 
the problem beeame most apparent in 
the vear before we entered the war. In 
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Huge trailers bring new aircraft from unshipping points to bases where they are re-assembled. 


Lockheed Overseas 
Keeps ‘Em Flying 


By REAGAN C. STUNKEL, Gen’) Service Mgr., Lockheed and Vega 


Combat flying is tough, but repairing and rebuilding combat planes in 
war zones is even tougher. The author describes the key method of 


organizing AAF bases and repair units. 





Lockheed uses many mobile repair units in situations where work must be done quickly 
and efficiently in places far removed from a base. 
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the keen competition which will follow 
the war, there is little doubt that the 
role of aircraft maintenance will be- 
come an increasingly important phase 
of commercial operations. 

But now we are in a war. The same 
mles that applied on a small scale to 
the prewar airline picture now apply on 
a gigantic scale to the business of fight- 
ing. Maintenance of our aircraft and 
equipment must receive the first priority 
if our AAF is to retain its power to 
punch. 

The reasons are simple. First, there 
is little doubt as to the necessity for the 
concentrated use of thousands of air- 
eraft in every war theater. 

Second, our modern aireraft and its 
equipment comprise the most complex 
machine ever devised by man. The 
complicated gadgets must all function 
properly or the machine is_ useless. 
Third, as the numbers of aireraft in- 
crease, the numbers of men technically 
skilled to overhaul and repair the com- 
plex components must increase in direct 
proportion, and time is too short to 
permit the extensive training réquired. 
Fourth, our methods of mainteriance 
must be revised rapidly to suit each new 
device and the requirements peculiar to 
each theater. And fifth, which sums 
up the whole problem, an airplane on 
the ground in England or Africa or any 
other front, is of no value to anyone. 

But even if it should require 5,000 
hr. of work to return it to the air, the 
reconditioned eraft is more valuable 
than a new plane on the factory ramp. 

The new ship at the factory must be 
modified for the theater for which it is 
intended and must then be delivered. 
After arrival at the front, further modi- 
fications may be required before the 
plane can be placed in service. Long 
before that time, the damaged plane on 
the spot can be returned to service and 
the new plane could be used in some 
other theater where it may be more 
badly needed—provided the proper 
equipment and skilled men are there to 
do the job.* 

As a matter of simple mathematics, 
the replacement of damaged aircraft 
with new aireraft without regard to 
repair is impractical and unsound. We 
would soon find our losses exceeding our 
production, a condition which would 
lend to weaken our position and lengthen 
the war, and one in which, of course, 
we must never find ourselves. 

No set of maintenance rules can be 
devised which will apply to every thea- 
ler, For example, activities in Eng- 
land assume the status of fixed-base 
operations of heavy bombardment air- 
craft, while in Africa and Sicily™ the 
war has moved constantly toward the 
heart of the enemy, with all types of 


me Also see article, Yank Modification Center 
ies in England, page 255, May AVIATION. 
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Complete, compact, and self-contained, this mobile machine shop contains Doall saw, 
welding equipment, compressor, and gasoline-electric power plant. Under cover is 9-in. lathe. 


aireraft being used. In Australia and 
the Solomons the distances are great and 
transportation is too difficult to permit 
pure base-type operation. Further, as 
the war progresses, our maintenance 
must be in a position to move up rap- 
idly with fighter squadrons and bomb- 
er bases to new strategic positions. 


In considering the problem, it is un- 
necessary to dwell on such operational 
service of the aircraft as changing plugs, 
filling shock struts, and the multitude 
of regular service operations necessary 
to keep an airplane in flying trim. This 
job is very capably handled by the 

(Turn to page 298) 





Bombers or fighters, they all are handled by Lockheed Overseas bases. Here are P-39, 
B-17, B-24, and P-38, all being modified or repaired under same roof. 
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You Can’t Write Profits 


By RAYMOND L. 


HOADLEY, 


Financial Editor, " Aviation” 


Attempts by political and politico-editorial "experts" to make “war 
profiteers" of aircraft manufacturers are popping—but not where the 
"experts" are looking. Why this targetry-on-a-tangent doesn't “add 
up" is demonstrated by our financial analyst, who gives the true 


picture of the industry's position. 





_ SUBJECT of ‘excessive’ profits in 
war industries has an insidious habit 
of bobbing up every so often in certain 
avenues of public discussion with the 
aircraft industry invariably selected for 
special mention as the worst of the lot. 
Actually, the airplane manufacturing 
group seems to have replaced Wall 
Street as the “whipping boy” of some 
of our columnists and commentators. 

There was, for example, the recent 
Washington gossip column which 
pointed out that the “enormous” profits 
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of the plane makers “won’t help labor’s 
mood.” Then there has been comment 
to the effect that the excess profits tax 
is but a drop in the bucket and that 
Congress is still squeamish about dip- 
ping into war profits. 

But there is a whale of a difference 
between actual fact and such fiction (see 
Chart 1). In the first year America 
was at war, sales of the 16 primary 
aircraft companies zoomed from slight- 
ly under $1,500,000,000 in 1941 to $4,- 
141,000,000. One might normally ex- 











in Red Ink 


pect that such a decided gain in sales 


volume might well result in higher 
earnings. 
who had ventured their money in air. 


eraft stocks when they were speculative ft! 


and unseasoned might so expect. 

The fact is, however, that net profits 
of the plane makers in the first war year 
dropped more than 10 percent—from 
$102,909,000 in 1941 to $92,045,000 in 
1942. Even that doesn’t tell the whole 
story. The majority of aircraft pro- 
ducers have not yet announced comple- 


At least those stockholders §! 


tion of contract renegotiation on 19429. 


earnings. 

This means that millions of more dol- 
lars will be lopped off the industry’s 
aggregate 1942 earnings before rene- 
gotiation is done with. The tabulation 
of well known aircraft concerns whose 
1942 profits were lower last year than 
in peacetime include Boeing, Consoli- 
dated Vultee, Curtiss-Wright, Douglas, 
Ryan, and United Aireraft. This list 
will be much longer before the books 
of other plane makers are finally closed 
for 1942. 
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And in 1943, when aireraft deliveries 
9 the armed forces and to lend-lease 
yill have tripled the $4,000,000,000 
shipped or flown away from the plants 
last year, earnings bid fair to record 
an even further decline from the 1941 
prewar levels. Renegotiation officials 
jiready have said that the allowable 
profit on i943 business after renegotia- 
tion probably would be smaller than 
that permitted in the past. And in 
1944, when (barring cutbacks) plane 
production will be at its peak, Congress 
js expected to raise corporate income 
taxes again. 

Net income based on sales stood be- 


1942 


chan e 

soli- 16 PRIMARY AIRCRAFT 

pes MANUFACTURERS 
is | 

oks 
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$ 1,468,850,605 





CHART 1. Statistics of 16 primary aircraft 
manufactures show that while °42 sales 
rocketed over those of ’41, earnings and divi- 
dends declined. Projection of figures (as 
fairly accurate “guess-timate”) indicate that 
‘43 sales will be between two and three 
times those of ’42, while earnings are ex- 
pected to be slightly lower and dividends 
unchanged or a bit lower than °42. 
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CHART 2. 
(latest available) on (1) free cash resources 





Gl TAXES AND RENEGOTIATION 


; Taxesand ; 
Cash Renegotiation 





Boeing $ 41,751,969 $51,929,269 
Curtiss-Wright 214,401,817 269,799,277 
North American 43,634,334 64,014,373 

$ 299,788,110 $385,742,919 
Chrysler $ 69,341,606 $ 21,381,882 
General Motors 347,745,000 288,862,000 
Packard 13,449, 221 5,460,523 





$430,535,827 $315,714,405 


Bethlehern Steel $ 183,337,006 $185,704,093 
Republic Steel 31,603,160 15,603,603 
United States Steel 429,370,462 235,765,907 

$644,310,628 $437,073,603 








This is a comparison of aircraft, auto, and steel industry end-of-’42 figures 


and (2) taxes and renegotiation funds owed the 


government. It is seen that aircraft companies did not have sufficient cash on hand to cover 
even their debt to government, to say nothing of cash for bookkeeping reserves and other 
current liabilities. Additional liabilities must be met from inventories and other current 
assets whith, on advent of peace, are likely to shrink to much lower levels. On other hand, 
auto and steel companies shown (Bethlehem Steel excepted) reported cash covering taxes 
and renegotiation by very comfortable margins. All nine companies selected are representative: 
with specific aircraft concerns chosen because they have completed renegotiation on their 


*42 earnings, thus giving accurate picture of 


what renegotiation has done. Almost all other 


aircraft companies either have not yet completed renegotiation or have not yet issued 


amended balance sheets. 


low 3 percent for the industry as a 
whole last year, whereas it had averaged 
5.4 percent from 1934 to 1938 and was, 
of course, higher than that in” some 
individual cases. In those days aireraft 
sales were in millions of dollars—not 
billions—and manufacturers had small 
but profitable contracts from our Al- 
lies-to-be to sustain and nourish them. 

But the headline hunters center their 
attack on profits made on invested cap- 
ital—not sales. In one such attack 
Curtiss-Wright was cited as making 
41 percent on invested capital in 1941, 


Boeing 25 percent, and North American 
Aviation 51 pereent. They did. And 
with the gleam of these big pereentages 
in their eyes, the political writers—as 
might be supposed—lost sight of the 
fact that profits must cover risks and 














TABLE | 
Price 
Market Times Profits 
Price 43 Per 

July ’43. Earnings Share 
re | 16% 1.37 $11.78 
Boeing. ...... 184% 2.42 7.48 
Consolidated. . 18% 2.24 8.43 
Douglas...... 66% 3.59 18.42 
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uncertainties. But risks and uncertain- 
ties are proportional to sales and not to 
capital invested. This is particularly 
true of an industry that faces such an 
uncertain adjustment of inventory and 
rearrangement of personnel and facili- 
ties in its transition to peacetime pro- 
duction. 

Profits have been characterized by a 
famous economist as “appraisals of net 
changes in the position and prospects 
of the business as a whole—appraisals 
that look forward to the uncertain fu- 
ture as well as back at the irrevocable 
past.” Moreover, as one prominent 
industry executive puts it, “all indus- 
tries are to some extent service enter- 
prises just as a columnist is a service 
enterprise. His capital investment is 
probably a typewriter and some office 
furniture and, unless he is starving to 
death, his income on his invested eap- 
ital must be in thousands of percent.” 

Corporate profits are like batting 
averages in baseball or the yards gained 
on the football field; they are meaning- 
less from the standpoint of the aircraft 
stockholder. unless translated into divi- 
dends. Only a fraction of net income is 
finding its way into the hands of the 
stockholder, as the following figures re- 
presenting dividends received (as per- 
centages of net income) show: Bell 36 
percent, Curtiss-Wright 38 percent, 
Douglas 16 percent, and North Ameri- 
ean 43 percent. 

Dividends last year for the primary 
producers were $34,447,000 against 
$37,846,000 in 1942. Lower earnings 
probably will mean lower .dividends 
«cain this year, notwithstanding the 
tset tna. a recent widely-published sur- 
vey showed a 98 percent gain in avia- 
tion company payments in the first half 
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CHART 3. As evident here, the auto and steel industries are fortified with heavy reserves 
to meet postwar uncertainties—whereas the fact is that they look to several years of peak 
peacetime operations based upon the huge backlog now accumulating for civilian goods, 
In contrast, the aircraft industry, which has seen its payroll responsibilities rise from 30,000 
workers early in °40 to 1,300,000 today (with estimates predicting 2,000,000 later on) faces 
the possibility that volume in the first and perhaps second peacetime years may average only 
around $500,000,000 annually, an Aeronautical Chamber estimate. This would mean yearly 
sales of but one-half the value the industry ships in a single month today. 


of 1943 over the same period last 
year. What the survey overlooked was 
this all-important fact: Only three avia- 
tion concerns paid interim dividends in 
the first half of 1942, the rest postponed 
such action until late in the year after 
Congress had revealed the score on 
1942 taxes. 

So it was that last year nearly all 
interim dividends were deferred until 
near the year-end. Then this year Con- 
gress gave assurrances that whatever 
corporate taxes were passed in 1943 
would not be retroactive. Hence eight 
of the 18 aviation concerns listed 
on the New York Stock Exchange felt 
free to resume interim payments last 
spring. Nevertheless, the 98 percent 
increase in dividends for the first half 
ot 1943 stands there on the record— 
red meat for the political writers. No 
matter to them that second half divi- 
dends will show a corresponding de- 
cline. 

We have said that profits must cover 
risks. And one of the leading postwar 
dangers for business is that of liquidat- 
ing inventories-in-process and raw ma- 
terials at the termination of hostilities. 
Borrowings to provide needed working 
capital is a normal corporate proce- 
dure when liquidation of inventories is 
expected to provide money to repay the 
loans. But, as the National Industrial 
Conference Board pointed out in a 
recent survey, the present danger arises 


from the possibility that postwar liqui- 
dation of materials and accounts re- 
ceivable may entail grave losses. 

Some of us can remember how, after 
the last war, one of the nation’s larg- 
est meat packing concerns staved off 
bankruptcy by the skin of its teeth 
when its inventory losses ran into tens 
of millions of dollars. And more than 
ten years passed before that company 
recovered from its postwar nightmare. 
The aireraft industry has nearly $1, 
000,000,000 in inventories on its books 
today. 

It is difficult to appreciate the cost 
in productive equipment with which the 
aireraft industry is achieving its spee- 
tacular production records. Continuous 
operation wears down machinery at an 
abnormally heavy rate. Often replace- 
ments are out of the question. Restric- 
tions surrounding the grant of addition- 
al depreciation allowances by the Treas- 
ury prevent relief from this source. 
These deterioration costs, which often 
are not reflected in financial statements, 
should be taken into account by Con- 
gress in determining whether or not 
current earnings are excessive for con- 
tract renegotiation. 

The government itself. apparently is 
alive to the inventory chaos that may 
follow the war. Official attitude of the 
War Department towards disposal of 
inventory upon contract termination i” 

(Turn to page 322) 
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OWER OF ALLIED ARMS, tightly forg- 
Pine a band of steel around Fortress 
Europa, marked the- opening of the 
fifth year of war. Most significant, 
that band newly impinged the very neck 
cords of the Axis as the Allies invaded 
the Italian mainland and wrested un- 
conditional surrender from that south- 
ern pole of the Axis; also additional 
victories were won on the Russian front. 
Within the shortening noose highly aug- 
mented air power was blasting with new 
tempo at the German vitals. 

New pressure, too, was evident in the 
Pacific theaters. There was the sweep- 
out of the Aleutians; the raid on Marcus 
Island, striking closer than ever to the 
Jap homeland and bringing first action 
reports of the Grumman Hellcat; fur- 
ther assaults on the Kuriles; telling 
blows by our 14th Air Force at Cantén 
and Hong Kong; the noteworthy 1,000- 
mi. raid by B-24’s upon Nicobar Island 
off the Burma Coast; paratroop land- 
ings in force to bottle the Japs’ Lae- 
Salamaua bases; and the record of 191 
enemy aircraft destroyed in the Solo- 
mons during August at a loss of a mere 
14. Further, the check-off of the Italian 
navy hastens the day when new Amer- 
ican and British naval forces can be 
sped against Japan. 

Meanwhile, this 22nd monthly report 
finds a major problem back home. Air- 
plane production, now running wide 
open, is being pressured toget above 
the level (August) of 7,600 aircraft per 
month. The limiting factor is man- 
power, with the worker market now 
picked clean. We ran out of skilled 
labor long ago. Then we began train- 
ing people. Now, all available males 
suitable for training have been raked 
in; only a few women over and above 
those needed to maintain national house- 
keeping remain to be found. 

There are many reasons for the air- 
plane man-power shortage. Army and 
Navy took too many of the young and 
alert workers, and they also took too 
many of the key supervisors, designers, 
bosses. Better pay in shipyards and in 
numerous other pursuits generated by 
the flood of war money attracts work- 
ers away from plane plants which are 
covered by wage ceilings. And there 
are the country people, initially attract- 
ed by the glamour of airplanes and fat 
pay, who find the jostling and the hall 
bedrooms intolerable and go back to 
the old front yard. 
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Ameriea at War 


But the main problem is that the 
shelves are bare of workers. Practically 
speaking, there aren’t any more. And 
much of the additional manpower neces- 
sary to run production up to 10,000 per 
month will have to come out of some- 
body’s hide. Which means that still 
more ground and sea weapons and sup- 
plies will have to be cut back. That is 
where the rub comes. Officers in com- 
mand of these services won’t let them 
go without a tussle. 

In other words, the high command 
of the United States (and of the Allied 
nations) is trying to run a total air 
war—a strategic all-air war—while it 
tries also to run a full-scale surface 
war with all its trappings, afloat and 
ashore. Our 10,000,000-man Army (mi- 
nus the Air Forces) and our seven-ocean 
Navy are a heavy burden, even for these 
incredible United States. But on top 
of that we have to maintain a fair- 
ly wholehearted attempt at air war. 
Time will tell whether the Allied chiefs 
are mistaken or not. At present, they 
themselves are not quite sure enough of 
their standing to take their feet off the 
ground and let drive through the air. 

Churchill said that it would be worth 
while to try to bomb Europe out of 
the war. But the all-air people do 
not admit that it is being tried. It 
could not be tried, they contend, unless 


Invasion of Italy and its forthwith surrender launches fifth war 
year as Nazi vitals are targeted within Allied noose . . . Pacific 
successes noted .. . Manpower remains big problem at home. 


a major portion of Allied energy were 
put into the production, maintenance, 
and operation of warplanes. 

In so far as aircraft production is 
in competition against other war equip- 
ment—the manpower problem is up to 
the Executive. But there is more to 
it. Large numbers of capable, draft- 
exempt males are working at non-essen- 
tial jobs in production and services for 
the civil population. Other thousands 
are working in shipyards and other 
essential occupations (but less essential 
than aircraft) simply because they want 
to. The government has no power (yet) 
to tell a man where he shall work. This 
may seem strange indeed, since it has 
power to put him in a uniform and de- 
prive him of all liberty, even his life. 
Such power has been under considera- 
tion all along, but the people have been 
against it. However, the solution of 
the aircraft manpower problem may 
take the form of a manpower draft bill 
in the Congress just reassembled. The 
final solution probably will be a com- 
promise between Executive and Con- 
gressional action. 

Congress also will have before it sev- 
eral aviation bills of first importance. 
One of these is HR 1012, drafted to 
revise the civil aeronautics law. This 
little document may become the magna 

(Turn to page 342) 





One of most versatile of U. S. craft forefronting augmented air smashes at Nazis is new 
deadlier “fighter-bomber” version of Douglas A-20 Havoc. Cannon-silhouette view reveals 
increased fire power of this noted low-level bomber-strafer which has hung up maay enviable 
records fighting in force in both East and West war theaters. 
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The Aircraft Section of the Timken Engi- 
neering Journal is filled with useful data 
consisting of typical mountings of Timken 
Bearing aircraft applications; tables giving 


the specifications of various series of bear- 
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ings; notes on bearing selection, lubrica- 
tion and assembly problems. To get your 
copy write a letter using the letterhead of 
your company addressed to The Timken 


Roller Bearing Company, Canton, Ohio. 


TIMKEN 
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TAPERED ROLLER BEARINGS 
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Fleetwings BT-12 has a maximum speed of 168 mph., but it can 
cruise for five hours at 145 mph. only using 65 percent power. 
Taking off in 917 ft. over a 50 ft. obstacle and with 10,000 ft. climb 





Design Analysis of the 


in less than 11 minutes, this basic trainer has the appearance of a 


By DAVID BAKER, Assistant Editor, “Aviation” 


Detailed study of America's only stainless steel airplane, a basic 
trainer built for arduous flying conditions and ease of maintenance. 





af DESIGNING the Fleetwings BT-12 
basie trainer, three main objéctives 
dominated all decisions. The first called 
for a trainer which would retain all the 
desirable characteristics achieved - in 
previous models of the type, but over- 
coming their observed weaknesses; the 
second demanded an airplane which 
would embody the utmost simplicity of 
maintenance; and third, a direct com- 
parison on a standard production type 
of the familiar dural with a material 
little used throughout an entire airplane 
—stainless steel. 

[t is no commonplace job to design a 
basie trainer. The craft must be a 
moderately fast and a capable perform- 
er to serve as an intermediate step in 
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pilot training. With two cockpits, the 
airplane must behave consistently with 
either one or both occupied. It must 
be inherently safe, yet still be suitable 
for certain maneuvers as a part of 
training. In other words, a basic train- 
er is expected to do all that a bad air- 
plane will do when improperly handled, 
but do it safely. 

This is as complicated a set of re- 
quirements as confronts any type. How- 
ever, data compiled from observation 
and experience with many trainers at 
Wright Field pointed the way to some 
qualities to be striven for in a new de- 
sign. Although to the casual eye the 

T-12 may be just another trainer, 
fundamental changes have been incor- 


FLEETWINGS BT-I2 


combat plane. Landing over a 50 ft. obstacle requires 1,072 ft., and 
the stalling speed is 60-70 mph. Specifications: Wt. empty, 3,481 |b.; 
gross, 4,691 lb.; crew, 400 lb.; fuel and oil, 810 lb. 


porated which make this airplane 
advanced in its elass and highly suited 
to its purpose. 

In the first place, the engine has been 
brought back as close as space permits 
to the cockpit enclosure, and the sweep- 
back greatly reduced, giving a much 
shorter range of shift in eg. locations. 
Contributing to this is the ineorpora- 
tion of an integral fuel tank in the wing 
center section direetly under the fuse- 
lage. The shift in eg. position caused 
by a full or empty tank is negligible. 
Shortening the fore section has also 
greatly improved pilot visibility. 

The fuselage has been somewhat en- 
larged for better streamlining, the tail 
section slightly lengthened, tail surfaces 
enlarged, and the fin set farther for- 
ward. Considerable “wash-out” has 
been built into the wing (from +1.5 
deg. at root to —2 deg. 23 min. at root 
of tip) to eliminate tip stall. As a 
result the stalling speed of the airplane 
is rather indefinite, depending on what 
is defined as stall. Stall warnings occur 
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from 88 mph. on down, with actual stall 
from 70 to 60 mph., but the wing tips 
never stall out. 

Although the original XBT-12 was 
designed for retractable landing gear, 


the classification of BT’s and AT’s was 
separated at that time, and the design 
had to conform with fixed gear. Even 
though the present model is without 
fairing on the landing gear, it is excep- 
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tionally fast for its type. The XBT 
had a top speed of 177 mph. with fair. 
ing, and the current model attains 168 
mph. without fairing, and cruises at 145 
to 150, which is about the same as the 
AT class. 

It is extremely maneuverable, yet re- 
quires the proper degree of precision 
from the student pilot to execute a man- 
euver perfectly. Control forces have 
been intentionally made moderately 
heavy, to simulate the larger plane char- 
acteristics to which the student is pro- 
gressing. Spin characteristics are 
good, and conform exactly to the NACA 
reports on what the design should do. 
The airplane will recover in the required 
limits with rudder alone, or with stick 
and rudder. It will recover with the 
controls neutral, given a little more 
space, and the length of time it is kept 
in a spin does not diminish ease of 
recovery. 


Maintenance Considerations 


Due to the hard usage which is the 
lot of trainers and, equally, to the large 
numbers in which they are used, service- 
ability was set forth by the Army as 
an essential requirement. Planes and 
crews tied up in maintenance can slow 
up a training program as quickly as 
insufficient aircraft, therefore every 
effort was made to make this airplane 
easy to care for. 

Some of the features in this direction 
have been described in these pages, most 
recently in AviaTION Dec. 1942, but they 
are so numerous that they require fuller 
coverage. 

Most extensive provisions for ease of 
access are the removable fairing panels 
which cover most of the fuselage. Exe- 
cution of this idea begins at the nose 
of the airplane with the ring cewl, which 
is divided into four sections held in 
place by four joint strips, fastened by 
Shakeproof fasteners. Aft of the en- 
gine section, all fuselage side panels 
are removable, and are also held in 
place by Shakeproof fasteners. The 
entire airplane can be stripped of re- 
movable panels from engine to tail by 
one man in less than half an hour, giv- 
ing qnick access to frame, controls, and 
wiring. 

Leading edge of the center wing sec- 
tion is also removable for quick inspec- 
tion of landing gear attachment and 
fore part of integral fuel tank. Attach- 
ment is by means of Phillips screws, as 
are also the plywood wing tips to outer 
panels. 

In line with this policy is the use of 





Useful Load 
Weight RUSS ae Li BE A a Lo i 3481 Ib 
hn aa t. Fie bb hie «he o0a Ss aaa ee 4691 
Useful | crew—400; fuel—720; oil— 
Cs ESCA ea BL 1210 





AVIATION, October, 1943 


Po 















the 
rge 
ice- 


ind 
ow 


une 


on 
ost 
ey 
ler 


— 





bolts wherever quick detachment is de- 
sired, and the diversity of sizes has 
been kept as close as possible—between 
AN3’s and AN10’s. Among points 
where bolt attachment is used are the 
following: Landing gear struts are fast- 
ened by four bolts each, fuselage to 
eenter section by six, fuselage mono- 
eoque to tube frame by four at each 
joint, stabilizer spar to fuselage by 
four, and fin to tail section by four. 
Another important application is in 
attachment of trailing rib sections to 
wing spars, where ribs are fastened top 
and bottom by small bolts. This means 
that only. simple tools are required for 
replacement of these sections in the 
field. 

The cockpit canopy is an easily re- 
moved and repaired unit, consisting of 
a 53ST Hunter Sash extruded alumi- 
num frame welded together with gus- 
sets. The front windshield panel is a 
separately removable unit fastened by 
screws at top and lower front of frame 
at cowl. Lower corners are fastened to 
brackets on the longerons by bolts. Re- 
mainder of the canopy is composed of 
two sliding sections over the cockpits, 
fixed center and rear sections. Each 
sliding unit can be removed by taking 
off fairing around lower part of enclo- 
sure, aligning rollers on the track with 
access holes in the frame and removing 
roller bolts. The entire canopy can 
be removed by taking off all fairing 
and unfastening the whole track from 
the fuselage. 

All the transparent panels are set in 
extruded rubber moldings and can be 
removed and replaced by hand. Wind- 
shield side and center panels are % in. 
laminated safety glass, all others are 
ti in. plastic. Emergency exit is pro- 
vided by means of “knock out” panels 
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Exploded parts view of Fleetwings 
BT-12 showing major components. 








Movable 
sections ean be fixed at three positions 
between open and closed. 

In the electrical system, circuit break- 
ers have been concentrated in the main 
junction box located on the left side of 
fuselage just above the leading edge of 


The tool compartment is also made 
quickly accessible from outside by 
means of a hinged panel in the plywood 
fuselage fairing on the left side behind 
the rear cockpit. It is opened by the 
same key which operates the canopy 
locks. A fire extinguisher is also at 
hand, accessible both from inside and 
outside, since it is mounted on a spring 
loaded door in the rear cockpit. 

All control cable pulleys are packed 
and self-lubricating, requiring no atten- 
tion after installation. The elevators, 
being of symmetrical air-foil section, 


front and rear at right side. 


the center wing section. This unit is 
easily reached from the ground by 
merely removing the panel and cover. 
Use of conduit plugs wherever possible 
instead of solder connections has made 
installation or removal of individual 
units very simple and fast. 
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A Side Elevation 











Wing Center Section — A 
Upper Surface oO 
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Bottom View 


‘zontal— 
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A- Jacking point 

B- Wing tie down station 
C-liff ” nm 

D- Fire extinguisher 


Outer Wing Panel 
Lower Surface 


Wing Center Section 
Lower Surface 


AIRPLANE INSPECTION PROVISIONS 











Fairing of fuselage has been planned to give quickest possible access to whole airplane 
structure. Airplane can be stripped from cowl to tail in less than half an hour. Panels are ply- 
wood, fastened by an average of 16 Shakeproof quick acting fasteners per panel. Fairing bulk- 
heads around tube structure are held in place by bolts. Fairing under center section is dural 
sheet, likewise fairing around the fin. Trapezoidal panel under rear of canopy is hinged at top 
to give access to tool compartment. 
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Upper longeron, Upper longeron, 
orward section rear section 









Covered with 0/8 in. stainless stee/ 
skin, spotwelded to Z-shaped 
stringers and flanges of bulkheads 


Sides closed by wooden pane/s 
fastened along top and bottom 
by Dzus fasteners 














Lower /ongeron, 
rear section 





Cross-Section at Center Line, 


Lower longeron, Bulkhead Sta. 8L 


forward section 


Fuselage built on arc welded chrome-moly tube frame. 
Firewall and angles .015 stainless steel, attached by four eg 
ANS bolts; floor, same material, .012 thick secured by 6 N 

AN3 bolts. Lateral shear stresses of monocoque joints 
carried by AN6 bolts, longitudinal stresses by AN4 bolts. 








have been made interchangeable. This 
requires a high degree of accuracy jy 
locating and boring holes for the con. 
trol attachments, but it halves replace. 
ment stocks. 

Preparation for, and actual engine 
changing is made easy by adherence to 
simplified standardized engine connec. 
tions and attachment of engine-to-mount 
and mount-to-fuselage by bolts. 


Stainless Steel Construction 


The third design objective—particu- 
lars of stainless steel construction and 
a comparison standard with the same 
type in dural—leads to the heart of the 
BT-12 design, for maintenance consid- 
erations are inseparably bound up with 
production methods, and the material 
used contributes greatly to the trouble- 
free qualities of the airplane. 

Before considering each section in 
detail, it will be profitable to have in 
mind some comparisons between stain- 
less and dural generally. In stainless 
steel, .018 gage is about equivalent to 
24ST (.040 gage), and steel spotwelds 
are stronger than } rivets in 24ST. In 
the matter of cost, 24ST comes to about 
$0.334 per lb., stainless to about $0.66 
per lb. Yet such savings ean be real- 
ized in manufacture, particularly by eli- 
mination of riveting, and finishes for 
detail parts and assemblies, that costs 
of finished articles delivered are gener- 
ally lower on a production basis than 
in dural. This is based on experience 
with the BT-12, and with tail and con- 
trol surfaces built for other planes. 
The reasons will be seen in detailed 
study of the BT-12. 

Particularly interesting discoveries 
have been made in connection with the 
fuselage mid-section. Where the XBT 
was wholly constructed of reetangular 
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Pai OUTER SECTION 
(MAIN SPAR ) 





ST. STEEL BAR 


MAIN SPAR CONNECTION 
JOINT=CENTER SECTION / 


\ TO OUTER PANEL _“ 








Wing Center Section 
Constant chort section, NACA 23016, torque box spar .025 stain- 
less steel with .050 cap strips, integral fuel tank. Trailing ribs fabric 


welded stainless truss framework, the 
present BT-12 has a chrome-moly tubu- 
lar frame, and although the latter is as 
much as 75 percent cheaper in first cost, 


installation costs in this section have 


been boosted 300 to 400 percent. In 
addition, it is 18 lb. heavier than the 
stainless frame. : ) 

Looking at it from a purely mechan- 
ical standpoint, a tubular framework 
presents the greatest difficulty to any 
sort of attachment, in direct contrast to 
straight sided members. Further obsta- 
eles are encountered in manufacture, 
where welding distortion with chrome- 
moly tubing—even with are welding— 
renders a high degree of accuracy far 
more dificult and expensive to attain 
than with stainless steel. 

In connection with welding chrome- 
moly, an interesting phenomenon has 
been observed by all users of this type 
of *uselage frame, and that is its effect 
on a magnetic compass, for chrome- 
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SUMP ASSEMBLY 






















covered except for metal walkway built into wing and flap, leading 


edge detachable, fastened with Phillips head screws. Front shear 
web located at 8.7 percent of chord, rear shear web at 40 percent. 
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Wee anette os ooo. tdaed pe es tection—12.5; piping, etc. 39. 59) 52.09 
Center section, structure.....:..... 336.23 Fuel omen (pump only—7.8; piping, 
Provisions for equipment........... 13.55 ete.—2. 31) va katnckd ad & te ad-0% 33.11 
Outer panel, structure............. 292.09 
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Ly ESE Pe eee 43.33 Electrical system................-. 196.62 
Gap strips, nuts, bolts............. 11.97 Communicating................... 72.74 
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Ce 5 a yee ae 53.0 Provisions for flight. .............. 12.75 
Elevator (counterweight 8.36)...... 31.23 Air conditioning equipment......... 45.72 
2 ae ee 21.36 De-icing equipment............... 3.96 
Provisions for equipment........... 1.31 
Rudder (counterweight 2.10)....... 19.53 Unit Weights 
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M526. dose Che * haebbuee 75.73 Limit landing | factor, wheels. . 4 
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SECTION OF 
WING FLAP 





WING FITTING 
“> (TOP) 


Wing outer panel, stainless steel, built round main spar, thickness 
.030 to .025. Front spar, leading edge formers and stamped ribs, 


NOSE SECTION 
INNER RIB 


.016 thick. 








trailing ribs and top skin, .010 thick. Leading edge skin, .020 to 
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moly is inherently magnetic. Use of 
are welding, almost dictated by demands 
of accuracy and production time, fur- 
ther increases the tendeney. Add to 
this the effects of magnaflux for inspee- 
tion—even with every attempt at de- 
magnetization—and the result is 30 to 
40 deg. compass error and, in some 
cases, a completely “frozen” compass. 
The only recourse is to mount a remote 
reading compass in another part of the 
airplane, as was necessary in the BT-12 
and many others. Since stainless steel 
(grade used here is 18 and 8) is aus- 
tenitic and almost wholly non-mag- 
netic, it allows perfect accuracy of com- 
pass within the frame. 


In summary on stainless steel, it may 
be generally stated that wherever stress 
is concentrated, a structure of this ma- 
terial is usually superior due to its 
strength-weight ratio and freedom from 
corrosion deterioration. In mannufac- 
ture, the ease with which it is welded 
without cleaning or preparation, sim- 
plicity of jigs in which hand tong weld- 
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ing can be accomplished, and the result- 
ant infinite possibilities of subassembly 
application, more than compensate for 
a nearly-double first cost of material 
which, after all, constitute only about 
10 percent of the finished airplane cost. 
Chief drawback in its use is the fact 
that it cannot be routed with present 
tools, due to its hardness. 


End rib ----~ 


Center Outer Panel 


Section 








‘Drilled 
attaching bar 
He’ screws with shank built info outer 

pare/ 


Round head F 


Front view of lower wing panel attaching 
bar which holds outer wing (right) to center 
section (left). Bar is spot-welded to outer 
wing and is held to center section by round 
head screws seen at bottom. Front spar webs 
are bolted together, while a corresponding 
strip attached to outer panel in rear matches 
rear spar web of center section. 


Fuselage 

Except for the chrome-moly tubular 
framework in the cockpit region, the 
fuselage is of spot welded stainless steel 
construction. Length without engine 
mount is 259.5 in., with mount, 283.26 
In. 

The firewall and angles are annealed 
and formed. Tensile strength of annealed 
stainless is about 80,000 lb; average 
forming operations bring it:up to about 
quarter hard, or 125,000 lb. More se- 
vere forming raises it slightly higher. 
For slight forming operations the ma- 
terial is used half or quarter hard, for \ 
severe forming it is used full annealed. 
Parts which are not formed are full 
hard (185,000 lb.) and this is used near- 
ly everywhere throughout the plane. 

Where the engine mount bolts to the 
fuselage and firewall, four conical align- 
ing studs are provided to aid in match- 
ing the bolt holes. The tubular section 
is provided with six bolt holes for attach- 
ment to the center wing section. 

In the aft monocoque structure bulk- 
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Fabric covered ailerons built on a D- 
section box spar. Ribs built up from .008 
stainless steel. Hinges .040 thick. Horn 
.050. Aileron area is 21.4 sq. ft. 
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Flaps built in same manner as ailerons, with corrugations un- 
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UK der walkway. Covering, 12 oz. duck over stainless steel frame. 
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Fin and rudder construction similar to stabilizer and 
elevator. Fin reinforced with corrugated inside skin. 














heads are rubber formed. Contrary to 
general belief, stainless is quite easily 
adaptable to this technique, and parts 
made in this manner inelude wing lead- 
ing edge formers, bulkheads, and wing 
ribs in the D-spar seetion. 

Upper and lower monocoque cover- 
ings are stressed skin structural mem- 
bers. Except for bolt attachment to 
the tubular frame, this structure is spot 
welded throughout, the side truss frame- 
work being welded together as a unit 
in the jig. Vertical, diagonal, and hori- 
zontal members are “hat” sections made 
on a draw bench. The upper rear shear 
panel is annealed sheet, with welded-on 
pads to take the stabilizer spars. The 
tail post is also formed annealed. A 
shelf just aft of the tube structure 
forms the tool compartment floor. The 
lower rear covering, with tail wheel 
opening, is annealed stainless sheet 
formed under drop hammer. Covering 
of the fuselage is plywood except for 
the engine section and fairing under 
the center section from the engine ac- 


126 


cessory section aft to the monocoque. 
This is dural sheet, to better withstand 
ground abrasions and knocks, as well as 
accumulations of oil, dirt, gas, water, 
ete. 


Center Wing Section 


Most striking example of what has 
been done with stainless construction is 
use of the structural space in the torque 
box of the center wing section for an 
integral fuel tank which has proved one 
of the most successful of this type. 
First attempts at construction by spot 
welds and solder were not very success- 
ful, but the seam welding technique, 
which is actually a series of overlapping 
spot welds performed by roller elec- 
trodes, has effectively solved the prob- 
lem. Tanks remain leakproof in use, 
and under Army vibration tests—except 
for some trouble with the aluminum 
sump attachment which was soon cor- 
rected—the tank outlasted the test table. 

Skin and corrugation in fuel-tight 
bulkhead are seam-welded through 





















flanges of front and‘rear spars. End 
bulkheads are seam welded through re- 
inforeing plates to a U-shaped member 
on its side, which forms the joint be 
tween inner and outer reinforcing plates, 
bulkhead, and covering on each side of 
the bulkhead. The sump at bottom of 
the tank is an aluminum easting bolted 
into a formed stainless steel collar. Two 
stand pipes into the tank provide forfs 
main and reserve fuel supply. The 
filler neck is accessible through a hinge 
flap in the leading edge, which is itself 
removable for inspection of forward 
spar and tank. 

Center trailing rib section is made tffs 
be easily removed or replaced, the mils 
being bolted to the rear face of the reat 
spar. A walkway next to the fuselagt 
is also built into the wing flap at this 
point. Covering of these ribs is bY 
flush fitted fabric, fastened down int 
M-section eapstrips by an 0.008 gagt 
stainless retaining strip over reinfort 
ing tape secured by flat head sheet met#! 
screws and covered by tape strips. 
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Stabilizer stainless steel two-spar construction with cor- 
rugated ribs and plain nose formers. Elevator has D-sec- 
tion spar and pressed stainless steel ribs, fabric covered. 











;. End Outer Wing Panels 
ugh re Outer wing panels are of stainless, 
member D-section monospar construction with a 
pint bef flush fabrie-covered trailing rib section 
y plates, Haft of the spar. The outer panels are 
side of joined to the center section by stainless 
ttom o'fisteel bars at top and bottom, fastened 
x bolted by vs in. screws and channel nuts. The 
ar. Twoweb of the outer spar bolts to the rear 
yide forfispar of the center section, and a rein- 
y. ‘TheBiforeed vertical angle piece welded to 
. hinged the outer wing bolts to the web of the 
is itsel! front center section spar, thus giving 
forwatattachment around four sides of, the 
center torque box. The joint is further 
strengthened by finger plates which un- 
derlie the attaching bars at top and 
bottom, and they are welded back to the 
torrugation for several inches. The 
stainless skin butts up flush, while to 
the rear, gap strips cover the joint. 
Spar section ribs are rubber press- 
formed annealed stainless, reinforced at’ 
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reinfortHithe flange caps by narrow strips of the 
eet metisame xage welded inside upper and 
ips. lower flanges. Skin and corrugation 
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Airfoil Data 


Control horn, aluminum alloy fitting. 
Covering, laced fabric. 





Naot ebetinnk: «<<. «cheats anckcaaen mabe 23016 
ORES °F SE OS Fe. 4408 
eS CR ep en 7 ft. 3 in, Empennage Materials Data 
TERR ONONMS 2 oc.» soe A. cue en ede 3 ft. 8.22 in. : Stabilizer—Stainless Steel Gages 
po RS Re re nee 2:1 MEI ote 55,5 = bh eee Ou trad .025 
Angle of incidence, root............ 1.5 deg. Front spar, caps—.03); diagonals—.20 
Angle of incidence, tip....... ..... —2 deg Stamped ribs. . eke s ese cece enec scarcer 012 
Dihedral (measured on top face of Leading edge skin .......... Saas rah .020 
RIE oa iar d c cates cs ae Se0 3 5 deg. i. ee eee ACO ate he O15 
ca ag At ee eee ... 7 deg Corrugatiog:................ ss ia wat, re .010 
Max rib spacing. ..... rrr ore 12 in. Aa Saas a gieia: - Ae heer e heron .010 
Spar locations Hinge brackets, routed dural plate, 7 32 in. 
Main shear web, root 49% chord; tip, Attachments, spars to fuselage, 4 AN-5 bolts 
30% chord he 
pe ee ee 6.8 Elevators—Stainless Steel Gages ; 
M.AC. length........... See Spar. .........-..-..-.. sanaeer ets .020 
Location, 6 in. aft of L.E. at root Trailing ribs, stamped. ........ 010 
chord Leading edge skin............... .020 
4.2 in. above L.E. root chord Trailing edge......... eet eee ee .014 
Ateron location (distance ee plane Tabs, frames—.010; trailing edge—.014 
sy etry to c e 
wa eel Fin—Stainless Steel Gages 
= Si III eo wi nunc chidune ees <c0s3s 025 
Built up portions, front spar, caps—.030; 
Empennage Data diagonals—.020 
oes ¥ i Seo ae ee ae Pp .025 
SORRINE BOOK oes che cence +s ooo HR. Oe: ae a ae aS ! 015 
Max. chord (to center line of elevator } ee | ee eee 015 
MAO) nie be 05.9 5 ann 6 oss ec gnine'siclaws 35 in. Skin and corrugation................-055 010 
Stabilizer area (less elevators)....... 22.74 sq. ft. : 
De Ne eee NACA 0009 Rudder—Stainless Steel Gages 
Angle of incidence................-. 1.5 deg. AEE WdepinGe spare -crstevessnenves 025 
Elevator chord, Max..........<:s:08 25.5 in. Stamped ribs......... Be ie ana tae 012 
Elevator area (total including tabs).. 18.56 sq. ft. Leading edge skin...............-.. 025 
Elevator trim tabs area...........+. 2.38 sq. ft. es ioc nw alsviane decennial .014 
gt OR here Pp? - 8.39 sq. ft. rere ae .030 
Angle of incidence......:......--++ . 1 deg. left Tab frame—.010; leading edge—.012; trail- 
Rudder area, including tab......:... 12.94 8q. ft ing edge—.014 
POD GUN cl divecadecwes cus sésvaee” LOS a EN Covering, fabric 
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Rudder and Tail Wheel Controls 


Rudder travel, each way....... 30 di 


eg. 
Rudder cable. ....--.......... 5/32 —6x 19 
Initial cable tension. .......... 90 Ib. 

Tail wheel steering cable....... 5/32 —6x 19 


section—100 lb. 


Stick travel, lateral and longi- 





Initial cable tension, forward section—50 lb.; rear 


Elevator and Aileron Controls 


Aileron travel, up—24 deg.; down,—15.5 deg. 
Elevator travel, up—30 deg; down—25 deg. 


LS Se 18 in 
Differential motion............ 1.55 
ROOVENOP CIMA... «oc... cw once 5/32 —6x 19 
Initial cable tension........... 144 lb. 


tour. 





Flap and Tab Controls 


Flap travel, up—0O dez.; down— 
50 deg. 


En sg Coleg > bniealnu Oe 6 - 32.84 sq. ft. 
Le oS Re See APR Se 20% wing chord 
Gross span including fuselage”.. 26 ft. 2 in. 
Span of portion removed at fuse- : 
Se oe Fite 3 ft. 2 in. 

i tion (below | con- 
a wae neh a sgl nod i e 24.5% flap chord 


Elevator Trim Tabs 


Travel, up and down.......... 25 deg. 
pe Oe ee eee 1/16 — 6x7 
30}b. 





are welded together before application 
by a rolling welder which spot welds 
the skin to two rows of the corruga- 
tion at a time. 

Finished sheets of skin and eorruga- 
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tion are applied as a unit. Ribs are 
fastened to the corrugation by means of 
annealed stamped clips, which are first 
welded to the corrugation before appli- 
cation of the skin. Ribs fit into the 


clips and are welded in place. Thi 
method, used throughout the airplane 


makes a strong, homogeneous structut 
Trailing edge ribs are built-up met 
bers and are connected at the rear }f 
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Tail wheel is steerable, full swiveling, non- 
retractable, attached to fuselage by one AN6 
bolt at upper end of shock strut, one AN4 
bolt at each side of yolk. 





















Landing gear is attached to center 
section spar by four AN10 bolts. Pres- 
ent models are without fairing. When 
in service, moving parts of shock leg 
are protected by flexible canvas cover. 
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Lower section of ring cowl illustrating built in duct for oil 
cooler. An internal duct right beside it feeds carburetor scoop, 
while above in upper section is blast tube for cooling acces- 
sory compartment. 











aperture automatically bypasses this air stream outside 
opening when it is not being used by carburetor. Both § Wra 
cold and warm air shutters work together, one beiny fis o 
open when the other is closed. This chamber also houses Bhor 
12 x 12 x 2 in. flat type air filter, which may readily be plat 
removed through door in rear. ing 


i 
! 
. . a oe , Noteworthy feature of this installation is carburetor 
| Engine mount is attached to fuselage by four yy in, drilled head air mixing chamber, of Fleetwings design, which is 
| bolts. Detail drawing shows position of conical aligning studs for one-piece aluminum casting. Lower scoop draws in cold 
| lining up the bolt holes when attaching mount. Engine can be air from inside front lip of the cowl, while upper inlet sta 
detached with or without mount. draws warm air from behind cylinders. A shutter in this § ™ 
) sect 


* 









a false spar to distribute concentrated 
loads from hinge ribs to adjacent ribs, 
and to provide contour for fabric cov- 
ering. Aileron hinge brackets are made 
up of two stainless plates, one of whieh 
is stamped into a hat section over whiel 
is welded the other flat plate. The 
stamped piece is annealed, the flat plate 
is full hard. Hinge bearings through- 
out the airplane are self-aligning ball 
bearings. Hinge pins are all standarl 
AN4 elevis bolts. 

Plywood wing tips are detachable, 
fastened to the outer panel by Phillips 








eS 
hes 







































head serews. Fastening strip of the * 
wing tip fits over a recessed strip ong 
the outer panel, bringing the wing tp - 
flush with the rest of the wing. Con fP* ® 
struction is of poplar core two-ply m* 

a . hogany, te in. thick, with a bow men- 
Ring cowl assembly showing . ee Tl 

~ ber and four web and eap forming rs 1 

i sections and method of attach- dent 

} . ment by flush fitting locking Ailebine we 

strips and Shakeproof quick der tat 

) 4 acting fasteners. Material is Ailerons are Friese type, torque bosgpy f 

| — formed aluminum alloy. flush-fabrie covered, with annealedj-onst 
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Canopy assembly with details of emergency exits and attachments. Frame is 53ST 
extruded aluminum, front and side windshield panels safety glass, all others plastic. 


stamped leading edge ribs and built up 
trailing ribs. Although the forward box 
section is stainless covered, fabric is 
wrapped over the whole aileron. There 
is one trim tab on left aileron. Aileron 
horns consist of two full hard ‘stainless 
plates welded to nose ribs and protrud- 
ing through the nose skin. 


Wing Flaps 


Flaps are of the same construction as 
the ailerons, but are divided into cen- 
ter and outer sections, due to dihedral 
angle at the joint of the center section 
and outer panel. A stainless steel walk- 
way of corrugation with skin covering 
is built into the inboard end of the cen- 
ler section. Upper surface of this 
section is flush fabric-eovered, while the 
under surface is covered with twelve- 
ounce canvas duck to withstand the im- 
pact of stones or other objects ‘thrown 
up during landing or takeoff. The outer 
lap seetions are flush fabrie covered 
both top and bottom. Control horns are 
Similar in design and construction to 
the aileron horns. 


Empennage 


The horizontal stabilizer is built in 
dentie:l halves welded together, with 
WO spars which attach to the fuselage 
by four bolts, two through each spar. 
onstrietion is essentially: the same as 
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that in outer wings except for the stabi- 
lizer tips, which are annealed stainless 
steel formed under drop hammer. Ele- 
vator hinge brackets are of routed dural 
plate, bolted to the stabilizer by two 
bolts each. They are equipped with self- 
aligning ball bearings. Hinge pins are 
the standard +} in. elevis bolts. 


Front and rear views of 
collector well and ducts. 


Elevators 


Of single torque box construction, the 
elevators have stamped trailing ribs and 
fabrie covering. The method used for 
covering on the tail surfaces is different 
from that on the wings, being the con- 
ventional non-flush lacing. Trailing edge 
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Details of the parking lock, which locks brakes and controls. 


ribs are rubber press formed, annealed 
stainless, reinforced where required, 
with full hard stainless angles under the 
flanges. Trim tabs are of the same type 
construction as the elevators. 


Fin and Rudder 


Four bolts hold the fin to the tail 
section, two from the front lower fin 
spar to the front stabilizer spar, and 
two from the rear spar to the tail post. 
Fin ribs are stamped stainless, cover- 
ing is stainless eorrugation and skin. 
Fairing between fin and stabilizer and 
fuselage is dural sheet fastened by 
brazier head serews and channel type 
stop nuts. Rudder hinge brackets are 
also dural, two of which are attached 
to the rear fin spar and one to the tail 
post. 


Rudder construction is similar to that 
of the elevators, with stamped ribs, 
stainless leading edge, and conventional 
fabric covering. The trim tab is of simi- 
lar construction. 


Surface Controls 


Conventional dual stick and rudder 
pedals control ailerons, elevators, rud- 
der, and steerable tail wheel. Ailerons 
are actuated by rods and bell cranks; 
elevators and rudder by cable. 

Wing flaps, elevator and rudder trim 
tabs, are controlled by a crank and 
wheels respectively, arranged about a 
common shaft at left side of both cock- 
pits. Motion to the wing flaps is trans- 
mitted by means of miter gears and 
torque tubes with screw actuators at 
flaps. Elevator and rudder trim tabs 





ENGINE AND PROPELLER CONTROLS SYSTEM DIAGRAM 
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are moved by means of small cable 
wound drums on the cockpit control 
shelves, which transmit their motion by 
cable to two corresponding drums in 
the tail of the ship. These turn shaft 
and gear mechanism with serew actua- 
tors which move the tabs. Elevator 
cables fasten to a common control horn 
mounted below the fin. Both elevator 
torque shafts fit into sockets at this 
point and are controlled as one. 


Landing Gear 


Single leg, half fork, air-cooled struts 
are used on the fixed landing gear. In. 
terchangeable wheels are aluminum al- 
loy castings, equipped with Bendix 
hydraulic brakes and mounting 27 in, 
smooth contour tires designed for 32 psi, 
Moving sections of the shock leg is 
covered by a flexible canvas cover to 
exclude dirt. Axles are steel tubes, also 
interchangeable left and right. 

Tail gear is a steerable, full-swiveling 
non-retracting wheel on a half fork with 
air-oil shock strut fastened to the fuse. 
lage at its upper end by one bolt. The 
yoke is fastened by a bolt at each side 
Tail wheel tire pressure is kept at 4 


psi. 
Engine and Accessories 


Power plant is a Pratt & Whitney 
Wasp Junior of 450 hp. at 2300 rpm, 
with direct drive to a Hamilton Stand- 
ard two blade, two position controllable 
pitch propeller of 8 ft. 9 in. diameter, 
Pitch settings are 17 deg. 45 min. high 
and 13 deg. 30 min. low. Minimum 
clearance of propeller is nine inehe 
from the ground in level landing posi 
tion, and one inch from the cowl a 
maximum pitch setting. 

Fuel system consists of the integral 
center section tank, dual controlled 
lector valve for main and reserve su} 
ply, wobble pump, one fuel strainey 
an engine driven fuel pump, and a hand 
primer in the front cockpit. Both im 
strument panels are provided with fue 
pressure gages and warning lights, bul 
the fuel quantity gage is provided onl 
on the front panel. 

Oil system includes an aluminum tank 
built in two pieces welded together. |i 
is constructed with a built-in hoppe 
type accelerated warming compartmelt. 
Pressure and temperature are read 0! 
the engine gage unit on both instrumeti 
panels. Temperature regulation is by 
means of a D-5 thermostatie valve atl 
controllable shutter on the oil cooler 
There is an electrically operated oil é 
lution system for cold weather starting 

Electrical system is a single-wire 12 
grounded return type, except where 
two-wire parallel return system is nee 
sary to eliminate magnetic effect on ™ 
compass. A type D-6A battery is ™ 
stalled in the fore fuselage behind © 

(Turn to page 356) 
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Moisture Resistance Is Important to You 


THE AVIATION INDUSTRY 


OK's SYNTHANE 
BAKELITE-LAMINATED for: 
LIGHT WEIGHT with Strength 
LIGHT WEIGHT with Corrosion Resistance 


LIGHT WEIGHT with High Dielectric Strength 


LIGHT WEIGHT with Ease of Machining 


et: 


ad 


OISTURE resistance sometimes 

means as much in the performance 
of materials as it does to a duck. For ex- 
ample, moisture absorption is often a ba- 
rometer of usefulness for many of the 
other combined properties of Synthane. 
Because Synthane has low water absorp- 
tion, its power factor and dielectric 
strength change very little with changes 
in humidity—indispensable requirements 


for insulation against radio frequency cur- 
rents in aircraft instruments. Synthane’s 
low moisture absorption also minimizes 
cold flow, dimensional changes, and the 
penetration and corrosive action of water, 
aviation oils and gasolines. For a more 
complete report of the relation of Syn- 
thane’s low moisture absorption to other 
advantages you need, we urge you to read 
the back of this sheet. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Materials to remember, specify and use for Aircraft Parts 


SHEETS» RODS » TUBES + FABRICATED PARTS 


Bakelite — 


MOLDED-LAMINATED - MOLDED-MACERATED 


laminated 
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SYNTHANE cs. Water ABSORPTION 


Water can influence the physical, me- 
chanical, electrical and chemical prop- 
erties of many materials. Whether the 
effect of water is to be regarded as of 
consequence depends on the resistance 
of the material itself and the nature of 
the application. 


There are many cases in which Synthane 
is used because it not only has certain 
needed properties, but also because its 
moisture resistance keeps these needed 
properties stable and usable. 


A few examples will illustrate the point: 


Effect on 
Electrical Properties 
In high frequency and intermediate fre- 
quency radio circuits, it is desirable to 
have insulation of low power factor and 
high dielectric constant. But it is of even 
greater importance that the power 
factor and dielectric constant should not 
change appreciably with variations in 
humidity. An increase in the power fac- 
tor or dielectric constant reduces the 
sensitivity of the set and lowers the 
selectivity (ability to separate stations). 


Insulation resistance, or the measure of 
the leakage current flowing between 
terminals imbedded in or in contact with 
the insulation, also decreases with the 
absorption of moisture from the atmos- 
phere. This is of interest to manufac- 
turers of telephone, electronic, radio, 
electrical testing or any precision equip- 
ment dealing with minute currents. 


Dielectric strength is also lowered by 
moisture absorption though this effect is 
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of more moment to makers of general 
electrical apparatus and radio trans- 
mitters. 


Synthane is supplied in a variety of 
grades with the proper electrical prop- 
erties for any given use and with low 
moisture absorption to maintain their 
stability. 
Effect on 
Chemical Properties 


The mere fact that a material absorbs 
water does not necessarily affect its 
corrosion resisting properties. The point 
is that if a material will absorb water, 
then it will absorb corrosive chemicals, 
gases, solvents, etc. The greater the 
absorption, the more harmful the corro- 
sive effect is liable to be. Water ab- 
sorption is therefore useful as one index 
of corrosion resistance; a measure of the 
extent to which a corrosive agent can 
penetrate, saturate and attack. 


Synthane is made in a number of grades 
employing corrosion resisting bases or 
resins or both, depending on the nature 
of the corrosive agent to be resisted. 
Regular standard grades are unaffected 
by oils and usually offer ample resist- 
ance to corrosive agents found in natural 
waters. 


Effect on 
Mechanical Properties 
The ability of Synthane to resist water 
absorption has a noticeably good effect 
on its mechanical properties. Water re- 
duces the compressive, flexural and ten- 
sile strengths if absorbed in any quantity. 
Cold flow also varies very widely with 








the degree of moisture present. Fortu- 
nately, water absorption is low in all 
grades of Synthane, extremely low in 
certain grades recommended for that 
purpose. 


Effect on 
Physical Properties 


Of the possible effects of water on 
physical properties, the only one with 
which you are likely to be concerned is 
the effect on dimensional stability. 


Standard water absorption tests are gen- 
erally conducted on samples of Synthane 
1” x 3” x 75”, with distilled water at 
room temperature for 24 hours. Natu- 
rally, these tests are only indicative of 
water absorption or dimensional sta- 
bility. But they show that dimensional 
increase is somewhat proportional to the 
percentage of water absorbed, and that 
swelling takes place at the edges first, 
then gradually works inward. In other 
tests, in our laboratory, using discs 2” 


in diameter by 1” thick, after immer- 
sion for two years in distilled water at 


room temperature, the following varia- 
tions in dimensions were noted: 


Center swell varied from .0023” to 
.0084”, depending on the grade tested. 
The diameter increases were from .0008” 
to .0050” in one direction and 90° of 
the first direction from .0025” to .0103”. 
These tests represent extreme condi- 
tions. Synthane is not often involved in 
applications requiring total and contin- 
uous immersion, and even then, dimen- 
sional changes may not be as important 
as other factors. 
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SYNTHANE CORPORATION, OAKS, PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Breakdown of C-47 with nomen- 
clature of parts and assemblies. 
¢ 


Outer Wing 


nit 














This pane/ is shown solid 
for clarity, it is assembled 
during the joining of the 
fuselage sections 





1. Power plant propel- 11. Aileron 21. Fillet (horiz. stabili- 32. Fuselage (center top 39. Bulkhead 
ler anti-drag ring 12. Trim tab (R. HH. zer) L. H. & R. H. 40. Bulkhead 
2. Exhaust ring only) 22. Horizontal stabilizer 33. Fuselage (rear side 41. Bulkhead 
3. Engine cowling 13. False rib _ 23. Tip (horiz. stabilizer) panel R. H.) 42. Bulkhead | 
4. Baffle ring 14. Fairing (inner to 54 jyevator 34. Fuselage (ctr. side 4%. Navigator's dome 
5. Engine mount outer wing) pein panel R. H.) 44. Nose (upper) 
(shown) 15. Outer wing flap 25. Elevator tab 33. Fasel (fwd. side 42» Nose (lower) 
Welded engine 16. Center wing flap 26. Tail cone _ nae gy - SIGE 46° Nose Cover (upper) 
mount. 17. Wing to fuselage 26A. Glider tow 36 ead a thea id 47. Nose cover (lower) | 
6. Strut (landing gear) fillet 27. Rudder tab - Fuselage - SIG 43. Center wing (com- | 
7. Landing gear 18. Fuselage (center 28. Rudder se panel L. H.) : ‘plete) ; 
8 Truss (landing bottom) 29. Tip (vertical stabili- 37. Fuselage (ctr. side 49, Center wing (front 
gear) 19. Tail wheel zer) panel L. H.) __ section _ 
9. Outer wing 20. Fuselage (rear sec- 30. Vertical stabilizer 38. Main cargo door 50. Center wing (rear 
10. Outer wing tip tion) 31. Fairing(v.stab.fwd.) jam section) 
rupled . . . doubled again in the see- 


Douglas Licks U-Boats 
Without Bombs 


By JOCK SIMPSON 
Plant Superintendent, Douglas Aircraft Co., Long Beach “ 


When ships were being torpedoed faster than they were built, hust- 
ling Douglas production lines "recruited" a winning "unarmed combat" 
force. .. And the supplies went through as the DC-3 flew to war. 


a 





W HEN FUTURE HISTORIANS consider 
, World War II, they will par- 
lieularly note that our “magic car- 
pet” of aviation featured a sturdy, flex- 
ible warp without which the colorful 
woof and pile could not have been held 
together. Diselosed as a prime ele- 
ment n that warp will be the record of 
the C-47 or C-53 or R4D-1—which we 
Will quickly reeognize as one plane, not 


— 
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This eraft becamé illustrious many 
years before its war record began, 700 
DC-3’s being in service prior to- Pearl 
Harbor. In a steady, though small, 
stream, this transport rolled from 
Douglas assembly lines before Dee. 7, 
1941, and thereafter it was ordered into 
large seale production. 

By June 1, 1942, production was quad- 


The old reliablp.Douglas DC-3. | 


ond six months of the year . . . then 
re-doubled in the first half of 1943. 
By this year’s end, it is expected that 
the DC-3 output will attain a monthly 
rate bettering the number produced in 
fully 54 yr. before we went to war. 

So rapid was the inerease in produe- 
tion that, by the time U-boat sinkings 
had set up a clamor for cargo planes, 
C-47’s were rolling off the line faster 
than they could be ferried away. In a 
single month, production exceeded sched- 
ules by more than 60 eraft, and the 
schedule ealled for several times that 
figure. 

Affectionately known as the “Work 
Horse of the Air,” the slightly revised 
DC-3 has been called “our unarmed 
combgt plane”. For through sky trans- 
port’ it licks the undersea wolf packs 
without fighting them. What’s more, 
it— 

. . . Established the Burma Road of 
the Air: supplied the defenders of Mid- 
way with drinking water; flew in the 
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Individual jigs are used for smaller assemblies. 


supplies that kept the Marines fight- 
ing on Guadalcanal; made possible the 
campaigns against Buna and Gona; 
parachuted food, medicines and ammu- 
nition to “Wingate’s Mob” of British 
guerrillas behind Jap lines in Burma; 
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ferried from England the troops that 
seized airfields during the African in- 
vasion; operated daily schedules over 
the African express routes; towed glid- 
ers and earried paratroopers to Sicily; 
evacuated wounded from every front 





on which Allied Nations troops have 
fought; and performed almost count. 
less other work-horse jobs in all ¢j. 
mates and under every known hazar 
of weather and warfare. 

Wherever Allied Nations outposts 
have been, or will be, located, there the 
DC-3 will be found. And when its 
numerous noses are counted, their total 
will undoubtedly arouse decided curios. 
ity concerning the plants that produced 
them; hence this description of one of 
the Douglas C-47 assembly lines: 

Comprising five major components— 
fuselage, empennage, center wing see- 
tion, and two outer wing panels—the 
DC-3 assembly system incorporates a 
number of manufacturing concepts that 
may well predicate standard practice, 
especially on large transport craft. 

The fuselage breakdown effects a 
compromise between the longitudinal- 
panel and station-joined-section meth- 
ods, this compromise utilizing both 
methods. The tail stub is assembled 
from an upper and lower section and 
joined at a conventional station ring. 
Then center or main fuselage section is 
assembled from longitudinal top, side, 
and bottom panels. And the nose ij 
joined to the fuselage along a stepped 
junction that is part longitudinal and 
part station ring. 

The nose section, containing the pilot's 
cockpit, is composed of five separately 
assembled components—cockpit roof, 
windows, nose cone, bottom and floor, 
and the upper nose section. Roof, win- 
dow frames, upper nose, and cone all 
start assembly in small jigs in sufficient 
volume to feed adequately nine join- 
ing jigs. 

Upper nose subassembly channels and 
stiffeners are tied together in a small 
jig, then moved to the joining jig. There 
the window frames, cockpit roof fram- 
ing, and upper, nose structure are 
joined. Skinning begins immediately, 
the skins being held through pilot holes 
in the channels and stiffeners from 
which the holes for the rivets are also 
drilled. Drilling and riveting is done 
by the same crew. The upper nose sec- 
tion, including the pilot’s cockpit en- 
closure, is completed, including the over- 
head instrument panel, before it is 
joined’ to the side and bottom assem- 
blies. 

The floor section starts in small sub- 
assembly. jigs where 14 stations are 


- tied together. These and the longerons 


are then joined in the first position‘of 
a nine-position, moving assembly line. 

Framing is finished in the first two 
positions, and skinning begins in the 
third: There is Clecoing in the third, 


Instruments and internal equipment ar 
installed in the pilot’s section after cockpit 
roof is in place. These assemblies are 0 
double line of eight sections’ each. 
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fourth, and fifth positions, and rivet- 
ing in the sixth to ninth positions. 
While on this line, the assembly is car- 
ried on its side, in vertical tubular steel 
jigs mounted on grooved wheels that 
run on inverted “V” rails. The line 
doubles back to the starting point, sav- 
ing floor area. 

On the first side of this two-leg line, 
framing, skinning, and cutout work is 
completed, with the tunnels that carry 
the tubing and electrical wiring being 
attached in the second and third posi- 
tions. The carrier Jigs 
stationary work platforms of the two- 
level type, moving at scheduled inter- 


pass between 


vals under manual power. 

From this line a bottom subassembly 
is transferred to a dolly of a seven-sta- 
without tracks, where pre- 
including the 
pilot’s cockpit section are then added. 

After joining bottom, side, and top 
sections, the assembly moyes on the 
sume carrier to the installation section. 
Here, on two side-by-side lines, insula- 
tion, some equipment and instruments, 
considerable tubing, the rudder pedals, 
control columns, window deicer system, 
und other items, are installed. Then 
the nose section, now complete and ready 
for joining to the main fuselage, is 
trundled to reserve storage near the 
fuselage joining line. 

For one of its units, the fuselage 
proper includes the top section reaching 
from the ring joint at the tail stub for- 
ward to the pilot’s eseape hatch in the 
nose section. This is the longest sub- 
assembly in the airplane and has a 
width of about one-fourth the cireum- 
ference. 

It is built up in a 16-position, two-leg 
assembly line where massive tubing jigs, 
one for each position, hold the assembly 
in a vertical position between two-deck 
work platforms and supports for over 
head electrical and air outlets. 


tion line, 


ussembled side panels, 





After Erco machine work, plates are Clecoed onto fuselage frames, then riveted in place. 


In the first position, all frame seg- 
inents and longerons are installed, while 
in the second position skinning is begun 
und carried on through successive steps 
until, in the eighth position, the top sec- 
‘ion is all skinned and a major portion 
of the riveting has been accomplished. 
Then the unit crosses over and begins 
its return journey on the other leg of 
the assembly line. When it stops oppo- 
site the starting point, the completed 
unit is removed and placed in the main 
fuselage joining jig. 

Another main portion of the fuselage 
is the bottom section, from the trailing 
edge of the fuselage aft to the ring 
joint. Its width covers about one- 
fourth of the cireumference and con- 
tains the floor support beams and the 
lower portion of the large eargo door 
sill. It is built on a 16-position two-leg 


Two-level platforms are used in final stages of fuselage construction. 





138 


assembly line, running between single 
and double deck work platforms. 

On the bottom section, frame seg- 
ments and longerons, as well as some 
skins, are first Clecoed in place, after 
which skinning is continued in the sue- 
ceeding positions. Another unique as- 
sembly procedure is seen here; for after 
the longerons and skins have been Cle- 
coed in the jig, the entire assembly less 
the frame segments’ is removed in one 
panel to be Ereo-riveted. This assembly 
is replaced from a back log of panels 
that have been previously riveted. 

By the eighth position, the entire 


- bottom section is skinned and 50 per- 


eent of the riveting has been accom- 
plished. On the returning leg, the re- 
maining riveting is done, leaving a posi- 
tion each for insta'lation, pickup, and 
inspection. 

There tm six side panels for the fuse- 
_jage—right-hand forward, center, and 


“gear; plus left-hand forward, center, 


and rear. These have the éabin window, 
side auxiliary exits, and cargo door 
openings. Aft and center panels con- 
tain the fuselage-to-wing attaching 
points, and are made up on a 22-posi- 
tion, two-leg mobile line with two to 
five jigs for each unit. These jigs alter- 
nate right and left in order to provide 
a steady flow of side panels to the join- 
ing position. 

Fuselage joining is accomplished in 
one of two jigs. Here the bottom and 
top sections and the side panels are 
joined together with the remaining ring 
joint segments and some internal struc- 
ture. After these components are 
riveted firmly (but not completely) to- 
gether, the fuselage is removed by an 
overhead crane and placed on a dolly 
on one of the double fuselage lines for 
the balance of the riveting to be accom- 
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Interior work is facilitated by use of portable plank platforms. 


plished in the next five positions. Here 
the troop seat beams and the huge eargo 
door are fastened in place before the 
fuselage goes to the installation depart- 
ment for air ducts. wiring, floors, and 
everything that will not interfere with 
later operations. : 

At the end of the line are four jigs 
where the fuselage is fastened to pads 
duplicating the center wing attach points 
while the nose is riveted in place to- 
gether with internal structures such as 
bulkheads and floor support beams. 

At this point, the fuselage has the 
instrument panel, rear cargo floors, con- 
trol pedestal, Servo unit, battery sup- 
ports, heat system, cabin windows, cock- 
pit windows, and many minor installa- 
tions, and is ready for paint shop and 
joining to the center wing. 

Center wing sections, are assembled 





Wing center sections are riveted into nacelles, main tanks are 
stalled, and tubing inserted by woakers at different levels, 
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on moving lines of both the floor and 
overhead carrier types. Sub-assemblies 
are divided into trailing edge, main tank 
section, leading edge, and nacelles. The 
leading edge includes the secondary tank 
section. 

Trailing edge assembly is commenced 
in stationary jigs where ribs, stringers, 
skin panels, “Z” sections, and inter- 
costals are riveted together. A feature 
of these jigs is the counterbalancing of 
suspended drill templates, which can 
be quickly lowered and Clecoed in posi- 
tion and just as quickly released and 
raised when drilling is finished. 

The seetion is then moved to one of 
three main jigs where the bottom skin 
panel is added. After being securely 
fastened, the trailing edge section is 
attached to a floor carrier which pro- 
eeeds between continuous, two-level 


nected to fuselage. 








Commencing at left, nacelles progress through various stages. 


platforms where riveting is completed 
and initial installations are made. 

From this line the section moves to 
the “telescoping” position, a jig where 
five sections of the wing are telescoped 
together and tack-riveted sufficiently to 
permit lifting from this position to the 
master joining jig. 

The main tank or mid-section is 
started in a earrier jig, held stationary 
while initial assembly is accomplished, 
then moved sidewise to the head of a 
manually powered line, where move- 
ment is intermittent. Bulkheads and the 
rear spar are joined in the stationary 
position. Corrugations are picked up 
in the third and fourth positions of the 
line, and skin is fitted in the fifth sta- 
tion. 

An eight-inch, power driven hole saw, 
moving along a parallel track, cuts fuel 


Mounted on two dollys, center wing section will shortly be con- 
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Empennages are connected, wing fairings are in place, and fuselage is ready for wings 
and engine. 


















Engines are added in line at left, mounts 
and parts coming from section at right. 


Outer wings are first Clecoed together, 
then riveted as they move across floor. 


140 


tank filler openings. The skin is then 
installed and tack-riveted before the 
carrier is moved to the second leg of 
the line on which it will return to the 
starting area. The bottom panel and 
attach angles are installed while the 
carrier is held in gates on the track. 
All other riveting and pickup work is 
completed in the last four stations of 
the line. The tank section is then trans- 
ported by traveler crane to the tele- 
scoping position. 

The leading edge assembly is started 
in one of three vertical stationary jigs 
where the front spar and bulkheads are 
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Before adding outer wings, planes are turned at 30 deg. to save space. 
Wheels are mounted on dollys (right) set to run at that angle in a rail. 


riveted together. The component is 
then transferred to a carrier where it is 
held in a vertical position. In the first 
station, the pre-assembled leading edge 
is added. Corrugations, cantribs, skin, 
and front panel are then added in the 
next eleven stations, and finish riveting, 
pickup and installations aye completed 
on the second leg of twelve stations, 
which double back to the starting area. 
A traveler crane then picks up the nose 
section and transports it to the telescop- 
ing position, leading edge downward, 
where it is lowered into the nacelles. 

Nacelles are assembled in right and 
left halves on a “merry-go-round”, in 


Keeping line clear. Finished 
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alternate jigs of a 24-station line. When 
tied together, the halves are moved 
across an aisle to an overhead suspen- 
sion line, or another merry-go-round 
where the two halves are joined to form 
a right or left nacelle, with rights and 
lefts alternating in the carriers. When 
a pair of nacelles have been once around 
on this overhead line, they are ready for 
attaching to the center wing section and 
are transferred on dollies to the tele- 
scoping jig. 

Order of assembly in the telescoping 
position is as follows: Nacelles are 
placed front end down on the floor 
level; leading edge is lowered into the 


open ends of the nacelles; next comes 
the main tank; then the structure is 
topped by the trailing edge. When the 
components have been tack-riveted to- 
gether sufficiently to lift, the section is 
transferred to one of four master join- 
ing jigs. Standing on the nacelles, the 
section is firmly joined, with work pro- 
gressing at platforms on three levels. 

Removed by a traveler crane, the sec- 
tion enters one of two parallel 12- 
statior completion and installation lines. 
Riveting is completed in the first seven 
stations, and installations occupy the 
other five. 

(Turn to page 349) 


planes are pushed out of shops immediately to prevent production hold-up. 
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Refrigerators to 
*Thunderbolt™ Wings 


By GERALD ELDREDGE STEDMAN 


AAF needed wings—fast. So Servel called a halt on its 
refrigerator production and, despite many difficulties, 
quickly began turning out those wings with signal man- 


hour economy. Here's how— 





“YT ERVEL started producing wing see 
‘ tions for the P-47 Thunderbolt in 
1942. 


released of the company’s wing fabri 


But this is the first deseription 


cation methods, now in complete pro 
duetion. 

The set-up is unique in (1) Plant 
layout, (2) tooling, (3) flow sequence 
of operations, (4) evele system of assem- 
bly, and (5) trouble shooting. A resident 
AAF inspector, after long Army expe- 
rience, described the methods as dis- 
tinetly outstanding. Some part of the 
success is due to the ingenuity of W. R. 
Campbell, superintendent of the wing 
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Toolmakers sweating drill bushings into templates. 


“ Wee aye 
: ? 
Tht $40 a Peas as f 
PH tteeegy 
$ 


gf 
THOC4ER CCRC agETE Oe ge 


plant, an 1.C.S. graduate in engineering 
with a rich automotive background and 
with the organization 16 yr. 

Plant layout: Detailed assemblies are 
organized in side hays, feeding the main 
assembly jigs in the center. Left of 
center floor are such subassemblies as 
spar, aft, leading edge, while right of 
center floor are gun and ammunition 
hay doors, landing gear, strut and fork 
fairings. 

Except for such hardware as wing 
hinges, all fabrication of parts is done 
in the large machining plant where 
women are used on turret lathes, mill- 
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Accuracy is insured by using elec- 


tricity for soldering. These templates are basic factors in over-all production accuracy. 
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drills. 
‘astings, and extrusions are binned ad- 


ing machines, and Forgings, 


jacent to assembly lines. A great varie 
ty of stampings and formings from large 
presses, after anodizing and _ painting 
with zine chromate, are also brought 
directly to the concerned assemblies. 

Aireraft wing construction was en- 
tirely foreign to previous company ex- 
perience. This necessitated immediate 
re-schooling of engineers, tool makers, 
and factory personnel. ‘Tool designers 
and makers were sent to Farmingdale 
to observe Republic methods, returned 
to tool up in short order. Most of the 
jigs and fixtures are of Servel design. 
Since aircraft companies often do not 
use the same type of drawings as 
straight line produetion companies it 
was apparent that the drawings provided 
were sometimes not adequate. People 
in the shop were not sufficiently fami- 
liar with aireraft drawings to assure 
good quality work, so the need for 
quick education was acute. 

The company turned to isometric 
drawings for translating technical data 
te the manufacturing and inspection. 
divisions. This lucid system of perspee- 
tive has saved untold hours and_ has 
eut serap materially in all processes. 

A difficult training job was soon aec- 
complished. Within four weeks work- 
ers were taught the technique of meas- 
uring, layout, drilling, riveting, fitting, 
and asembling. <A distinguishing com- 
pany technique has been to take ‘as 
many workers as possible off the big 
jigs and break down the operation flow 
into many “sub-sub” assemblies, bring- 
ing the crew to the work, rather than 
the work to the crew. The sub-subs 
flow into six subassemblies, adjacent to 
the center-floor main assembly jigs. 
These are: Spar, aft, leading edge, door 
and fairing, landing gear and fairing, 
and wing tip assemblies. A consider- 
able floor area is required for these 
three main subassemblies. 

When the wing job first started, in 
order to put the skin over the frame 
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it was necessary to have each part of 
the work drilled with pilot holes, after 
which the blank sheet metal was placed 
over the frame work and the holes back- 
drilled through the skin. ‘These holes 
were then opened up part way and a 
third drilling operation brought each 
hole to the correct diameter for the rivet. 
(Consequently the only place that spe- 
cific skin would fit was on the frame 
from whieh it was back-drilled. 

The so-called “aft section drill tem- 
plates” were developed. The parts of 
the frame work are not drilled at all for 
skin rivet holes but instead are assem- 
bled into the frame work as was ‘origin- 
ally done. Drill templates carrying 
full size drill bushings are clamped into 
place and the holes for skin rivets are 
all drilled out full size in one operation. 
The templates are then removed from 
the frame work and burring, counter- 
sinking, and dimpling are completed. 

In conjunction with this drill tem- 
plate is an assembly fixture for the skin, 
stringers, aceess door frames, elips, ete. 
These parts are then drilled through 
a drill template which matches the above 
mentioned frame template perfectly, 
including those holes drilled through 
the other template. After drilling, the 
parts are disassembled, burred, coun- 
tersunk and dimpled, then reassembled 
and riveted. 

The skin assembly then is placed over 
frame work for the first time and 
riveted in place. This method elimi- 
nates all the pilot drilling required in 
individual pieces as well as the neces- 
sity for inereasing the holes by stages 
to the full diameter. It also has the 
advantage of making all skin assemblies 
and frames interchangeable. thereby 
permitting assembling and drilling in 
advance of scheduled requirements. 

Main assembly fixtures used in as- 
sembling the wing panel are quite elab- 
orate and expensive to build, therefore it 
Was necessary to reduce to a minimum 
the number of hours that the wing panel 
spends in each fixture. To aceomplish 
this reduction in fixture time, the panel 
is removed from the fixture as soon as 
possible. In the beginning, it was then 
placed on special horses for minor 
assembly- operations, although it was 
not possible to change its position from 
the horizontal whieh made the installa- 
tion of the landing gear a_ relatively 
diffenlt operation. 

To ease the problem of the landing 
sear, and also to permit more people to 
work on the wing by holding both sides 
at work level, the dolly shown herewith 
Was designed, and it has proven to be 
very satisfactory. 

In operation, the panel is removed 
from the main assenibly fixture and 
placed in the dolly to be sent to the 
paint shop and sprayed. The dolly’s 
major advantage is the fact that the 
plane of the wing can be changed from 
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Spar flange is first milled to size, then bent hydraulically. Finished job must fit gauge 


fixture in foreground by not more than .003 in. 


Spor assembly is drilled in this fixture by moving air drills. 


accuracy. 


Main reason why holes line up. 


Note heavy tubular stand which holds work. 


Rie 


No guesswork here. 





Bushed template insures 


Any skin will fit any frame. taking both from stock, ready for riveting. 
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Plates are drilled under a templaté-on a rigid fixture 
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Leading edge skin placed on assembly fixture. Nose ribs 
clamped in place. Skin finally will be pulled down by screw 


clamps at edges. 


horizontal to vertical (or any position 
within these two extremes) for the 
painting operation as well as the instal- 
lation of the doors, ailerons, flaps, wing 
tips, landing gear, ete. 

Final inspection is made with wing 
in a horizontal position—as it would 
be on the plane—over a pit which per- 
mits operation of the landing gear and 
other hydraulic installations. 

At the start, the company was able 


Pneumatic drills are used for light work. 
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placed in position. 


Next stage of same operation. Drill template at center being 
Operator (left) is drilling through template 


already fastened in place. 


to obtain such tools as to equip each 
operator on the day and night shifts 
with the necessary drill motors, rivet 
guns, rivet squeezers, extension (drills, 
air hose, ete. As the job grew and 
smal! tools became increasingly diffi- 
cult to obtain (also from the point of 
economy) it was necessary to handle 
tools in such manner that two shift 
operations could be obtained from each 
individual tool. This entailed a prob- 





Operator is guided by drill fixture which pre- 
vents “creeping” of drill on material. Compressed air climinates fire hazard. 


lem in controlling tools, making sure 
that it was possible to go out on the 
job and locate any specific tool at any 
time. 

To provide this control, the idea was 
adopted of painting on the boards a 
silhouette back of each tool, then mark- 
ing the group number on the tools 
used by the people under one group 
leader. The group leader is held re- 
sponsible and must, at the end of each 
shift, be sure that all of his tools are 
on his boards and in their correct places. 
This idea has worked very well through 
the entire plant. 

Three principal subassemblies come 
to the center-floor main assembly where 
they are cradled in the main jigs. Jig- 
holding plates have the same relation 
as the wing hinges to the actual fuse- 
lage plates, tolerances being kept with- 
in .001 in. in assembly detail. 

Interesting feature of the technique 
is that these main assembly jigs are 
anchored, the working crews being 
brought to them rather than to have 
the work conveyed to the crews. This 
“eyele timing” is a company idea. It 
has resulted in far less investment in 
plant equipment, saving in man hours, 
inspection time, re-work, and _ repair. 
Final wing assembly is broken up into 
23 station jobs, and each crew, espe 
cially skilled in its partieular work, 
moves from jig to jig in the rotation 
of the eycle. Twenty-six main jigs are 
maintained, three of them reserved for 
any emergency that might be caused by 
repair or trouble among the standard 
jigs. At the start, the time of each 
station was 150 min. Improvements im 
planning and the growing skills of the 
crews has brought this down to 75 min, 
so a 50 percent saving in man-hours has 
already been recorded. 

Space. does not permit detailing of 
the assembly flow of all 23 stations. 
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Riveting shock strut assembly. Fixture is on trunnion to allow best 
working position. Girl (right) is using pneumatic squeeze gun for riveting. 





Ammunition bay door inner skin being riveted in place. 
Each panel must be inspected before next is started. Girls 
signal for inspector by triggering rivet gun on bench. Note 
that skin is tied up to. prevent accidents. This job calls for 
considerable skill in riveting. 
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General Assembly. Additional ribs being added 
to leading edge, after sections and several ribs 


have been put in place. 
under leading edge cradles. 


Note adjusting jacks 








Almost ready for spray job. In foreground wing tip is being installed while girl (left) 
is applying gun cover. Back center gun compartment cover is being fastened down 


Final Assembly dolly is example of special fixtures designed for time 
saving and cost conserving. Worker (right) is rotating wing by means of crank. 
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Efficient handling of tough job. Fixture takes place of bottom of wing into which landing 
gear folds.‘ By using trunnion mounting, work may be placed in most satisfactory position. 


However, pertinent examples follow: 

At Station 1, three mechanies and one 
helper set up the aft section, hang ribs 
in position, set up the leading edge by 
means of a locating jig, check the con- 
tour, fit, drill, and bolt ribs, fit and drill 
for landing gear inner door hinges, bolt 
amd remove jig, assemble plate and fix- 
tures to rib, drill holes to size, remove 
fixture, and fasten plate to rib with 


landing gear pit where wing and gear are held in approximately 
fight position. Here final check and inspection are made. 
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fasteners. This involves six parts or 
subassemblies, 29 tools, and 1 jig. At 
Station 18, a erew of three mechanies 
and two riveters make the electrical 
installaticon—inboard, gun bay, and out- 
board—involving 16 tools. 

Working several crews in the same 
area at the same time with no overlap 
and moving the people rather than the 
work, Servel learns new ways each week 


Ready to travel. 
export shipment. 


to eut down time and gains inereasingl\ 
from repetitive skills. The 
affords a facility for “over-the-shoul 
der” training that makes specialists of 
novices in short order. 

The set-up is unique in the manner 
in whieh a crew of 15 mechanies in 
association with three staff engineers 
has been organized into a trouble-shoot- 

(Turn to page 346) 


method 


Placing wings, ailerons, and flaps in crate for 
Note single lift at balance point. 
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The Case for the Integral Power Plant 


By SANFORD A. MOSS, Ph. D., LL. D. 


Consulting Engineer, Supercharger Engineering Div., General Electric Co. 


— 


Part II 


Providing a critical medium through a terse consensus of industry 
leaders and service men, the author augments his earlier proposals for 
integral and standardized aviation power plants. 





E HAVE Sp saoe (Part I, Sept. 
W AVIATION) our two related proposi- 
tions of (1) planning aviation power 
plants as integral self-contained units, 
and (2) developing standardized mounts 
and plane structure supports specifi- 


cally for interconnection of the two. 
Further, we have presented and dis- 
cussed the views, concerning the integral 
plan, expressed by Messrs. Kartvelli, 
Ward, Ellor, and Comdr. Scrymgeour. 

We now will treat of turbosuper- 


Pe enn ae Sees 
PT en ‘ i : 4 
Tt. AL. om: ie, m= a. | 


peonsannnmnetbtnetnnnt tenn elt To lH anal Freese socom Gl Bett cence cnsil e Fig, 
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Fig. 5. First integral power plant with turbosupercharger was this 1921 Liberty engine. 


Unit included automatic control and air cooler. 


1 





aes 


Fig. 6. Lepere plane of 1922 fitted with early turbosupercharged integral plant. The flyes 


(left) is John Macready, altitude record holder of °20’s. 
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Beside him stands author. 
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chargers in the integral power plant, 
following which we will quote the opin. 
ions of other men who have contribute 
discussions. And finally, following th 
subheading “Standardized Power Plan; 
Plan” and again referring to our firs 
Figure (opposite page) we will offer ; 
definite plan which it is hoped takes int: 
account the various pros and cons. 


Turbosuperchargers in 
Integral Power Plants 


The writer has been intimately as. 
sociated with turbosupercharger devel. 
opment and hopes that the entire turbo 
supercharger addition to the airplane 
engine will become a part of the in- 
tegral power plant. This would include 
the turbosupercharger itself, the flex. 
ible joint connecting it with the ex. 
haust manifold, the ducts with rammingg ef # 
intake supplying cooling aid to turbo-§ nectil 
supercharger and air cooler, the super-g “I 
charged air ducts from turbosuper-§ Plant 
charger to air cooler and air cooler top Plane 
engine intake manifold, the air coolerg the 2 
and the exhaust ducts. It is to be ex-4 Plane 
pected that this will be a marked im Prob! 
provement over many existing designs§ the t 
where the turbosupercharger parts aré§ latior 
independent entities with lengthy duciff the e 
connections. oF WI 

Figs. 5, 6, and 7 show integral powerg Powe 
plants with turbosuperchargers, de-§ Mteg 
signed and constructed in cooperation 
with the Army Air Forces, 1921 to 





1924. 
Later, when turbosuperchargers came 
to be applied to various sorts of exist} |. 
ing airplanes, the integral power plant oo 
plan dropped into disuse, in spite off} pay 
its advantages then and now. Fig. 88} vie 
is a rough sketch of an integral power A 
plant including a_ turbosupercharger, 7 
as it now might be laid out. J 
Robert Winslow, of the Continental - 
Aviation & Engineering Corp., states: I 
“ : . 
Putting the turbosupercharger % L 
near the engine would have the effect r 
of increasing the already too high ex Ro 
haust gas temperatures, so this woull * 
require that exhaust coolers be used C. 
more often.” Cr 
The author realizes that this has, i , 
the past, been a consideration. How-§ | Ke 
ever, the ability of the turbosuper 
charger to take high temperatures ig | Lo 
improving, and perhaps the point tha! 
Winslow makes will become less of aff} Co 
item in the future. 
Continuing now to the quite different | T. 
ideas on the integral plant plan & 
pressed by the various engineers pr . 
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and con—ideas all of which seem worth- 


while to include—we will first consider 
the opinions of C. A. Stamm, engineer 
of the Chrysler Corp. Incidentally, 
the author hastens to say that he regrets 
that the space available does not per- 
mit inelusion of all of the discussions 
which were sent to him. Paragraphs 
given are quoted in full, and it is thought 


that they present the ideas of the vari- 


ous gentlemen. 
Says Stamm: 
“The adoption of integral power 
plants using either engine-driven or 
turbosuperchargers seems very desir- 


- Mable from the standpoint of airplane 


Bihe airplane as a single unit. 


operators, airplane builders, and en- 
gine manufacturers. Service, mainte- 
nance, and overhaul should be simplified 
by having all units of the power plant 
located in one group, detachable from 
Design 
and construction should be simplified 
and expedited by centralization of 


+ Mthese functions with the manufacturer 


of an integral power plant. Over-all 


efliciency of the power plant should be 
increased because of optimum design 


of the component units and the con- 
necting ducts. 
“The adoption of an integral power 


plant unit to a large multi-engined air- 


plane should present no difficulties, but 


J the application to a single-engined air- 
| plane presents serious problems. These 


im-§ Problems become even more severe when 





the trend in liquid-cooled engine instal- 
lations is to move the radiator away from 
the engine to some point in the fuselage 
or wing in order to decrease the cooling 
power losses. This is contrary to the 


.f integral power plant idea.” 





Pro, "Middle," and Con 


opinions on this significant power plant 

question are offered in this timely two- 

part series. Included are the cogent 

views of— 

A. Kartvei, chief engineer, Republic 
Aviation Corp. 

J. Cantton Warp, Jr., president, Fair- 
child Engine & Airplane Corp. 

J. E. Ettor, engineer, Rolls-Royce, Ltd. 

Lr. Compr. ScrYMGEOUR. 

Rosert WInstow, Continental Aviation 
& Engineering Corp. 

C. A. StamM, engineer, Chrysler Corp. 

Cuartes W. Morris, AiResearch Mfg. 
Co. 

KenpaLt Perkins, McDonnell Aircraft 
Corp. 

Louis E. Barnes, Fisher Body Detroit 
Div., General Motors Corp. * 

Cor. Georce C. Crom, AAF Materiel 
Command, Wright Field. 


T. P. Hatt, chief development engineer, 
Consolidated Vultee Aircraft Corp. 
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Schematic diagram of standardized mount bosses for integral power plants (Fig. 1 re- 
printed for reference from Part I, Sept. Aviation). 


Charles W. Morris, of the AiResearch 
Mfg. Co.: 

“Tt was the writer’s privilege to have 
been associated with Dr. Moss during 
the past three years and to have re- 
viewed this paper in the course of its 
preparation. This paper is its own 
testimonial to the continued mental 
agility of its author, and this subject 


. is quite provocative of discussion—de- 


tailed discussion. 


























“The basie goal of Dr. Moss’ paper 
appears to be that complete power 
plant assemblies should be interchange- 
able between airplanes of different 
models and different manufacturers. 
In wartime, this is of tremendous im- i} 
portance. Whereas considerable debate 
will undoubtedly develop ‘between the 
proponents of accessories which oper- 
ate by electrical means or hydraulic 
means, it appears that engine mount- I, 
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ings and basie engine connections 
might be standardized in some fashion, 
This would permit ready interchange- 
ability for emergency operation of an 
airplane, if necessary. Such inier- 
changeability would be the service en- 
gineer's dream; meanwhile, the present 
arrangement might be considered his 
nightmare. 

“The present DC-3 type of airplane 
has Wright and Pratt & Whitney en- 
gine installations which are basically 
interchangeable. If this interchange 
ability could be extended to the other 
models of airplanes which are powered 
with these same models of engines, a 
marked improvement of service inter- 





changeability might result. 

“There is no question of the over-all 
desirability of such a manifold inter- 
changeability, but there is a_ strong 
question as to its practicability. While 
| disagree with Dr. Moss on some 
details of his proposed ‘integral power 
plant,’ his call for its reconsideration 
should produce some needed advanee- 
ment in interchangeability. Some 
definite suggestions should and will be 
offered to the proper authorized stand- 
ardizing group.” 

Kendall Perkins, of the MeDonnell. 
Aireratt Corp.: 

“The proposition advanced by Dr. 
Moss, although frequently advanced, 
has never taken root in, this country, 

“First it should be remembered that 
in thinking of the national produetion 
problem there is not one engine to be 
considered, but many. There are per- 
haps two dozen engines of various 
power and type being built in this 
country after several years during whieh 
serious attempts have been made to 
: ; eliminate unnecessary types. A few of 
nu integral power plant with Hispano-Suiza engine on Orenco these, such as the P & W R-1830 and 

the Wright R-1820, are interchange- 
able at least to the extent that one may 


| 
} 
: 
| 
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Irrtake pa ea ot bandas nee ath ast i a oe be substituted for the other in a given 
Scoops S ' airplane without major effeet on per- 
4 NAG Ze * formanee., Even in such eases, however, \ 
mr Hi ii has not proved feasible to discon- . 
~ HAR li, we Mii tinue production of a recognized en- 
y . i ‘gine in the interest of standardization P 
O, Pd and there seems no hope of materially tl 
Sa 9 A Hl reducing this number. a p 
jo: : \ Hl “if _we then accept the inevitable 
C1) ASX jurbosupercharger, 7 necessity for using a number of dif- 
! | ferent engines of various power and C 
” i tvpe we ean then say: ‘Let us at least hk 
UAL Z , have a standardized integral unit to go « 
Ps Fire with each engine model.’ However, we ? 
Flexible wall ' . . ‘ cs r 
joints Be, are immediately faced with more vat 
ables. We find that one airplane can 
| best perform its funetion when equipped S 
4 y : with a turbosupercharger. Another 
. . - does best with a two-speed gear-driven P 
eee SE “iy .3:.5* supercharger. The differences required e 
wer Seg eae. _- PRLS ° RP in the power plant for these and other i 
de-icer--~ Flexible => : similar variables are, as it works oul 
Joint -~ Wastegate ~~ practically, enough to require a_basic- 
"* ally different arrangement in each case. 
Fig. 8. Diagrammatic sketch of proposed turbosupercharged integral power plant. (Turn to page 276) 
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ee AM Yo? 


We know about the playing fields of Eton... but what about Public School No. 9? * * * Skinny Wolenski 


sold papers after school... but found time to pitch on the ball team. A grenade he tossed square into a 
pillbox saved a day at Messina. * * * Then take Fatty Foster... from swank Murray Hill. He was 
third-string center on the football squad, but a first-string bombardier...His sister, Mary Jane...is a 
prisoner in Japan... but some of the lads who made it from Bataan, have trouble with their voices when 
they talk of her job with the wounded. * * * And smart aleck Manny Cohen... His score in a 
Grumman at Guadalcanal made good a lot of adolescent bragging. * * * Tony Maurillo was the 

leader of our gang...and always managed to take the rap... what he took over the Ruhr from some 
“Mess-up one-o-nines” never changed the grin on his face... his chore at the tail gun-turret of a Fortress, got 
"em back at the price of one life... instead of nine. * * * Timid Arch Percival got the Navy Cross 
(posthumously we’re sorry to say). It had to do with the blazing oil and a job of saving his crew. 

So goes the record on...and.on. For high traditions are life lines on which 

posterity’s pattern is built...and America’s part in this global crusade simply 


emphasizes once again, that our participation on the far-flung battle front We're modestly proud, that at this mo- 
ment, Hydraulic Systems and Electronic 


Units which are vital components of our 
Air Force planes, are being supplied 


is... “of the people, by the people, and for the people.” 


{ fi = in ever increasing numbers to our 
/EIRCRAFT /§CCESSORIES UORPORATION Government. 

MANUFACTURERS OF Renda € Urethin 
We PRECISION AIRCRAFT EQUIPMENT 


HYDRAULICS . . . ELECTRONICS 
BURBANK, CALIF. © KANSAS CITY, KANS. © NEW YORK, CABLE ADDRESS: AACPRO 











PRESSTITE 


EXTRUDED FUEL TANK SEALER TAPE 


Seating Comeounos 





Presstite Products for War: 
Aircraft Sealers, Marine Coat- 
ings and Cements, and many 
other Special Products for the 
Army and Navy. 


Presstite Products before Pearl 
Harbor: Sealers for the Refrig- 
eration Industry, Railroads, 
Industrial Plants, Sewer Con- 


struction. 


PRESSTITE ENGINEERING 





he integral fuel tanks of the Grumman “Avenger” are safely and 
effectively sealed with Presstite Extruded Fuel Tank Sealer Tape. 
This is the standard torpedo bomber of the United States Navy. 


In addition, Presstite Cabin Sealer Compound, Type 11544, is be- 
ing used to seal fuselage seams to reduce the seepage of air through- 
out the fuselage structure. 


Here is another application of Presstite sealing compounds that con- 
tributes to the safety and efficiency of America’s fighting air armada. 
Presstite products, especially developed to meet the needs of the avia- 
tion industry, are being widely used for such needs as the sealing of: 


Integral Fuel Tanks Drop-off, Expendable Fuel Tanks 
Intercoolers and Air Ducts De-Icer Tanks 

Gun Turrets Synthetic Glass Enclosures 
Seaplane Floats Instruments 

Pressurized Cabins Fuselage Seams 


Insulation Between Dissimilar Metals 


Leading aircraft manufacturers throughout America rely upon Press- 
tite products for a variety of important sealing operations. We welcome 
the opportunity to help you solve your sealing problems, too. Send us 
detailed information as to your requirements and our engineers will 
gladly recommend the Presstite sealant best suited to your needs. 


COMPANY. 3910 Choateau Avenue, St. Louis, Missouri 
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By ROBERT V. BONAME, 


Design Approach 
For Longs Range Aircraft 


Part II 


American Export Airlines 


Actual examples are cited by the author to demonstrate application 
of principles in the development of flying boats for distance runs. 
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AVING CONSIDERED the formulas and 
H theory, let us now emphasize that 
our present example has no pretention 
whatever of leading to a conclusion of 
absolute character or indicating any 
future trends or possibilities. Based on 
numerical values which have been com- 
monly used in aireraft technique for 
the last few years, its main purpose 
consists only in illustrating the prae- 
tical application of the foregoing (Part 
I) to any particular concrete chse. 

In this instance we shall select the 
problem of a direct non-stop trans-At- 
lantic crossing under the most adverse 
conditions which ean be considered; 
that is, in the direction from Europe 
to the U. S. This assignment was sub- 
mitted to French aircraft manufacturers, 
first in 1934 for 45-ton flying boats, 
then in 1938 for 70-ton eraft, destined 
for a non-stop flight of 3,700 statute 
miles against a constant headwind of 
37 mph. 

We will furthermore assume that the 
economie side of the question as to the 
quantity and quality of the market and 
frequency of the services—as well as 
the considerations pertaining to the 








operational standard of safety and com- 
fort, and the possibilities of the teeh- 
nique of the moment—have led us to 
accept for our flying boat a total gross 
weight of approximately 150,000 lb. 

Thus, as the fundamental basis of the 
problem, and using the same notation 
as above, we have: 


R, = 3,700 mi. V = 37 mph. W = 150,000 Ib. 


We will also add, as secondary re- 
quirements, that— 

a. the operator does not intend to 
operate at an altitude over 10,000 ft., 
which would normally require pressur- 
izimtg the passenger cabin; 

b. the plane would be equipped with 
at least four independent power plants; 

e. the rate of climb with 70 percent 
of the total rated bhp. would still be at 
least 300 fpm., with the plane at full 
gross weight and one engine stopped at 
the end of the takeoff run; and 

d. that the aireraft be ecaleulated to 
land at a speed not in excess of 72 
mph. when her full gross weight has 
been reduced by one half the normal 
total load of fuel. 

As for data furnished by experience, 





we shall take as conservative estimates: 
.80 for the typical propeller efficiency. 
.42 for the typical specific fuel consump 
tion, and 2.6 for the maximum value ot 
the lift coefficient, considering the prop- 
erties of modern high lift devices to- 
gether with the Reynolds number effect 
relative to the size of the machine. 

Solving the problem within the rea- 
sonable limits of current technique, we 
shall assign our first arbitrary values 
to the total fuel load as follows: 

W+=30,000, 40,000, 50,000, and 60,- 
000 lb. to the minimum parasite drag 
coefficient : 

Cpe=.015, .020, .025 and .030. 

From Equation 2 we then obtain for 
values of the wing area and correspond- 
ing wing loading, respectively: 3,900 
sq.ft. and 38.5, 3,750 sq. ft. and 40, 
3,600 sq. ft. and 41.5, 3,500 sq. ft. and 
43. 

Solving Equations 1 and 3 (Part [) 
for obtaining the proper values of as- 
pect ratio Re and average speed Ve will 
require a more special method. 

Indeed for any numerical value of 
Cpe, Equation 3 gives Ve as a funetion 
of Re expressed by— 

- = , or = if we designate WR. by *> 

VR. ’ 

K being a numerie¢al constant. 

Expressing V- in terms of x in Equa- 
tion 1, where 

Ww 
(wW—W,) 
has been designated by A, we then ob- 
tain a third degree equation* of the 
form: 

2 (AK X 1,420 — 52,500 Ax) — 

3,700 K VC;. = 0 

Such an equation can be solved graph- 
ically, considering, as in Fig. 4, (Part 
I), the points where the different lines 


3,700.K.V Cpe 


logio 


intersect the  eurves 





“Excalibur.” Vought-Sikorsky 57,500 Ib. flying boat built for American 
Export Airlines trans-Atlantic service. Four P. & W. 1,200 hp. Twin Wasps. 
Max. speed 225 mph.; cruises at 175 mph.; range at 150 mph. 3,800 mi.; initial 
climb rate, 900 {pm. 
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Fig. 7. Solutions of Equation Y for different combinations of 
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Graphical solution of equation: ‘ VB a cruising power & 4 
Y =x?(AK 1420 — 49500 Ax) - 3700 KYCpe = 0 . ‘ 0 EE 
Y, =x? (AK 1420 - 49500 Ax) ae vy oy ow 60 3 
Y, = 3700 KVCpe et CS ee: ee we : : 
eae She | Be cavhoth ren o— Li é 50 : 
. with 249 for Coe=0015| z- ee “ $ 
Zone of >| | 390(W- 3o0(w-%£)_/232 » Che-0020] ota _e 
= 220 + CoerO025} [a a 
‘retoin. SVCpe NOD 570030} ‘ 7 { £ 
or x : ee 
Y | | +30 ; 
180,000 Wr = = 60,000_ mh fi! fc 7, —fA-—We =50,000 Cpe=0.015 s | it ¢ 
Cye= 0.015 ~T>/ —f$t-We=50,000 Cpe=0.020 | I 
170,000) wy, = 60,00 -f-+=W,=50,000 Coe= 0025 | | | 
160,000|—,"" -0000 HAVA i] -+- we ~50000 Coon Qone ; | | 
g = 60,000 d -4~ ¢ = 40,000 Cpe= 0.015 R Ss S 
~ Che=0.028 ay | | | hed fo we= s0000 Coe= 0.020 + 
150,000 }— w, =60,000 HF <——t- We = 40,000 Cpe=0.025-—F oo. } WA 
bs Cpe= a0 fy ff |) / 1_--+-Wp= 40,000 Cpe= 0.030 tf | 
S 140,000;—, Val YVeSOOKYCpe for Cre=0050} 
Be — es 3 pty n, | . + ane 140 
* 130,009} —— VEE Y pir 100K Epo for Cye0.025] 
es JZ. 4 | e800 Ee fer Ceen0020] | 
. eel HLL [M1 | _ Bo. |_| ar3200KVEpe for Coe=0015} S130 | 
" : a 
: 11) 4 | 
? Cy ae 
3 90,000 YAY le. 
L : F © Solutions of equation \¥ bie $ 
FS 80,000 iS for different combinations of 4 | > e : 
5 P / by ; Wr and Cpe values i 110 
= 70,000 SS 
B 
60,000 
— JOO — + 
50,000 ; 100.—té‘«<A‘KD 120 130 14400~—is«a#50—=—~—«éa16D 170 
Fig. 8. Utilifation curves. Shadowed parts give range of bhp. 
































































































































recommended. Section A: Variation of power required and _per- 







































































WV, and Cy. centage of rated power used vs. true air speed at different altitudes. 
Section B: Variation of optimum cruising speed vs. gross weight. 
TABLE Il 
a (AK 1,420 — 52,500 Ax) drawn vs. « 
1 2 3 415 6 Ei at oe 10 | 11 | 12 13 | 14 | 15 : ; : 
| | | bint Baksh ae ! | for a same value of K and Cpe. 
we ; Coe = O15 =| Cre = .020 Coo = 025 Cr: = 2 A certain number of those lines and 
os eg S| Te | Re | bhp. ¥. | & 4 bhp. Ve R. | bhp Ve Re bhp. curves have been drawn in Fig. 7 for 
30,000) oe 38.5| No | No |...... No | art. ae, No | No|...... No | No |...... the conditions outlined below. Although 
° | Sol. | Sol. |__| Sol. | Sol. | hese Bases srt Phe only values of x comprised between 
40,000) 3,750, 40 140} 9.8, 5,300; 118 15.4, 4,250) No | No |...... i eS ae — —= 
| | | | | Sol. | Sol. Sol. | Sol. vY 6 = 15and Y16 = 2 
50,000 3,640 41.5/ 162) 5.6 7,900, 135, 8.7 6,100) 118| 11.6| 5,110| 106] 15.3 | 4,400 should be retained, since they <_ 
<nticemseminined ——_—. | ——_ | ——_—_ ~ ~ tr, , 7aAc ‘ 
“60,000 000) “3, 500 43 | No | No |...... | iss! 4.5/9,500| 140! 6.1| 8.200/ 12/ 8.15| 6.800 | ‘®POnd, respectively, to the lowest an 
Sol. } Sol. | | | highest values, 6 and 16, which could 
be reasonably considered for Re, we will 
TABLE III nevertheless use the solutions of .x found 
S eed " ‘ y a . S } its 
aa’ . . . ‘ . " pA somewhat above or under these limi 
————| | = = ¥ ’ as means of extrapolation in establish- 
“engine inimum C >, as equal to : F bate i Et . 
Wing Tail Number | Wing Tail mut | Sienalios 5 54647 fy ing the curves which we will draw later. 
Area (| Area an p. rag Drag at Drag at Drag at 4+=—— . . Sc} itions: 
| oss of Enginca| Coeff. | 100 mph. | 100 mph. | 100 =. 25.58 XS Here are the four possible conditions: 
3,500 880 | 4X 2,000} .0080 350 1,060 310 .0271 a. Cre = 015, K = 249, A = f(Ws) 
sq ft. | sq.ft. |6 X 1,500 350 "0276 successively, for Wr = 30,000 40,000 
3,640 | 910 |4 1,100} .0080 364 1,060 184 025 50,000, and 60,000. 
Ey = 4 There is no solution within the con- 
sidered limits, since Re would have to 
3,750 | 940 |4X1,100| .0080 375 1,060 184 0247 
4 X 1,500 230 0254 be well over 16. 
TABLE IV 2 *Note: Equation 1 becomes: 
| Wei = 
7 eight of ae: 80 
Wing | Cos R. Wi ing Weight) _ Tail ‘bhp. TR) Number Power Plant Total 3,700 xX sss = 863.5 wR. x 79 x4 
s —- abs : ~ oe a Ib. vd Ww eight ved yg - of rey: Ws Wy + V.— 37 a0 42 
sq.ft.) by Diag iag. | Given by 44 by Diag.| Engines| 1.3 bhp. + Ww, 
| | Formula n n X 1000 or: 3,700 V. = 1,420 (Vir 37) 
3, -—y 0277 | 7.1 | 17,000 1,540 | 9,120 6 | 17,800 | 60,000 | 96,340 ye NR ae say K 
Ee eee Sone Saree Sa oN Sm aVae rat bo as PB 
_8.570 | 0266 | s 9.5 | 24,640 1,580 | 7,600 4 | 13,900 | 55,000 | 95,120 * Ve. ; , 
~ 3,640. | 0260 | 1: 6 |__ 31,780 1,600 | 6,700 4 | 12,700 | 50,000 | 96,080 3,700 K X VC, = 1,420 A Kz? — wl 
— A 
3,695 | .0254 | 15.8 | 41,890 1,630 | 5,800 4 | 11,600 | 45,000 |100,120 . = 52,500 
which may be written: 
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4, we 
total 
ease 


70 pe 
The 1 
listed 
I) ane 
Val 
obtain 
power 
have t 
ing bs 
The 
the sa 
to the 
moder 
drag ¢ 
to .00 
The 
to 25 
its mi 
om a) 
will be 
The 
combi 
arrang 
have a 
accord 
drag a 
appro: 
lb. 
For 
have é 
in exe 
engine 
and th 
given 
formul 
humbe 
diamet 


AVIA 





Percent of Total Rated Power 


bhp. 
per: 
udes, 
ight. 


VS. 2 


and 

for 

ugh 
1 


rre- 
and 
ould 
will 
und 
mits 
‘ish- 
iter. 
1s! 

Wt) 
000 


eon- 
> to 


x A 


& | 


1943 








a (AK 1,420 — 52,500 Ax) — 
3,700 Kz VC,. = 0 
b. Cre = .020 K = 232 and the same 
values for A as above. The three fol- 
lowing solutions will be considered : 


m = £55 with Ve = 158 and Wr = 


60,000 

Re = 8.7 with Ve = 135 and Wr = 
50,000 

R. = 18.4 with Ve = 118 and W; = 
40,000. 

Cs = 025 K =. 220° and ‘same 


yalues for A as above; two solutions 
ean be considered : 4 
R. = 56 with Ve = 162 and Wr = 


50,000 

R. = 11.6 with Ve = 118 and Wr = 
40,000. 

Cs = 030 K = 210 and same 


values for A as above. There are two 
solutions to consider: 
mB. = 8.15 with V- = 124 and Wr = 
60,000 
®. = 15.3 with Ve = 106 and Wr = 
50,000. 


These results have been summarized 
in Table II and by the curves drawn in 
Figs. 1, 2, and 3 (Part I). 

Using the above values in Equation 
4, we obtain without any difficulty the 
total rated power as imposed in each 
case by the climbing condition with only 
7) pereent of the power disposable. 
The values thus obtained have been 
listed in columns 6, 9, 12 and 15 (Table 
I) and used in Fig. 3 (Part I). 

Values of Cpe which ean actually be 
obtained for different combinations of 
power with the considered wing area 
have then been computed on the follow- 
ing basis: 

The wing airfoil has been assumed 
the same for each ease and, according 
to the charaeteristies of the well-known 
modern airfoil, its absolute minimum 
drag coefficient has been taken as equal 
to .0080. 

The tail area has been estimated equal 
to 25 percent of the wing area S, and 
is minimum drag at 100 mph., based 
ma unit drag of .40 lb. per sq. ft., 
will be equal to .25 x S x .40 = S/10 lb. 

The hull, remaining the same for any 
combination of wing and _ power 
arrangement, has been estimated to 
have a frontal area of 280 sq. ft. and, 
according to Diehl’s data, its minimum 
drag at 100 mph. has been taken equal, 
Sambora to: 280 x 38 = 1,060 

For drag of the engine nacelles, we 
have assumed that a total horsepower 
i exeess of 8,000 hp. will require six 
fngines, instead of the minimum of four, 
ind thet the corresponding drag will be 
‘ven by the following Diehl empirical 
lormul: : 0138 x d@ x m where n is the 
tumber of nacelles and d the over-all 
liameter in inehes taken as: 50 in. for 


(Turn to page 326) 
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Fig. 9. Top: Six-engine 46-ton French trans-Atlantic flying boat Potez Cams. Gross 
wt. 95,000 lb.; wt. empty, 51,000 lb.; six 1,100 hp. liquid-cooled engines; power loading, 14.4 
lb./hp.; wing loading, 33 lb./sq. ft. range against 37 mph. headwind, 3,370 mi.; cruising 
speed, 180 mph. Bottom: Scale model of above boat, scale 1:2.6. Specifications are, gross wt. 
5,000 lb.; six-40-hp. engines; power loading, 20.5; wing loading, 12. 





Fig. 10. “Latecoere™ French trans-Atlentic flying boat. Specifications are: gross wt. 
150,000 Ib.; empty, 82,000 lb.; six 1,600-hp. engines; power loading, 15.6; wing loading, 40; 
range; 700 mi. against 37 mph. headwind; cruises at 185 mph. 





Wrens ———— 


—~ 









Fig. 11. SE200. French trans-Atlantic flying boat. Specifications: gross wt. 150,000 |b.; 
empty, 80,000 lb.; six 1,600-hp. engines; power loading, 15.6; wing loading, 41; range, 3,700 
mi. against 37 mph. headwind; cruises at 185 mph. 
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Super-Aluminum Alloys wii tice 


Presenting results of comprehensive studies on corrosion resistance Although at present interest is coy 
of new artificially aged aluminum alloys and, in concluding the series, 
citing weight savings possible in aircraft going on design boards. <j.cimens have been tested, to stué 


_.__ tiie, cae 
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By KENNETH R. JACKMAN, 


Chief Test Engineer, Engineering Test Laboratories, 
San Diego Div., Consolidated Vultee Aircraft Corp. 









pear to be sensitive to corrosion, €Xcepy 


corrosion, these raw edges can be pry, 
tected adequately by anodization, or }y 


A comprehensive study has been maj 
by the CVAC test laboratories at Sy 
Diego of the effects of aging on th 
corrosion resistance of both elad api 
unelad 24S aluminum alloy. These fin 
ings have been substantiated by th 
Aluminum Researeh Laboratories, Vee 
Aireraft, and others. 


fined primarily to 24S Alelad with | 
percent protection, many unelad 24 


the eorrosion tendencies of the core » 





M 


about the dangers of corrosion on 
artificially aged aluminum alloy, and to- 
day, in consideration of a superior ma- 
terial for “tomorrow’s” plane, one can is the 24ST Alelad 
look back upon these early fears of the 


HAS BEEN SAID and written sure, 24ST alloy, when aged and sub-_ that the electrolytic protective featuy 
jected to salt spray, will show some’ of Alclad sheet is probably somewh; 
characteristic intererystalline separation lessened by artificial aging. However 
at the grain boundaries; but today there the covering action of the pure aliff 


5-percent-thick pure aluminum sheath- and tests made to date on both aged an 
aireraft industry with a smile. To be ing on each surface, which does not ap- unaged 24S Alelad sheets show negli 









the 24S Alelad sheets. It is realize 


material, with its minum surfaces is still fully effective 


esear't 


me i 
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Fig. 24. Photomicrographs of 245 alloy after corrosion 
tests. Upper left: 24RT Alclad after accelerated corrosion 
for 48 hr., showing unprotected edge of sheet. Upper right: 
Anodized 24RT Alclad (aged 714 hr. at 350 deg. F.) after 
accelerated corrosion for 24 hr., showing unprotected edge 








stance 
milar 
f cold: 


The 





of sheet (30 min. of anodization). At lower left is seen 
24ST Alclad (aged 10 hr. at 350 deg. F.) after accelerated 
corrosion for a like period of 24 hr. At lower right: 
24ST (aged 10 hr. at 350 deg. F.) after accelerated corro- 
sion for 24 hr, 
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file and plan view sketches showing 
pmponents of stress corrosion test jig illus- 
ated in Fig. 25. 








thle differences in corrosion resistance. 
Nock and Mears” of the Aluminum 
esearch Laboratories, have found that 
sistance to corrosion of cold-water 
venched 24ST or 24SRT first decreases 
harply after initial periods of artificial 
ging, then increases with longer aging 
eriods. When the material has been 
ved to obtain maximum strengths, re- 
stance to corrosion is equal to that of 
pld-water quenched, room-temperature 
ved 24ST. Indications are that re- 
stance to corrosion of 24ST8 Alelad is 
nilar to, but somewhat less than, that 
f cold-water quenched 24ST Alelad. 
The inferior resistance to corrosion 
24ST8 Alelad can be attributed, ac- 
ding to the Alcoa findings, to the 
maller potential difference between the 
oting and the core for artificially 
ged material. Alcoa has also found 


TABLE IV—CORROSION TESTS ON 24S ALUMINUM ALLOY SHEET 





A. Tensile Results From 0.091 in. 24S Alclad Sheet Ageo at 350° F. for 7, hr. 
















































































2480, H. = paged at 
2480, Heat Treated 350°F. 7i¢ hr. 
Spec. | Anodizing Salt Accel. : 
No. | Time Spray | Corrosion Stress—psi. Elong. Strese— Psi. | Elong 
(min.) (hr.) (hr.) = : : ant _ iow AE 
Yield | Ultimate %in2in. Yield ul ltimate | % in 2 in. 
Unaged Control Coupons 
1 0 0 0 42,000 63 , 500 17.0 54,600 64 , 800 13.5 
2 0 500 0 40 ,900 63,300 | 17.0 53 . 800 64 , 900 11.5 
2 0 0 48 41,500 62,400 | 14.0 55 ,000 65 , 000 12.5 
ames eakes * 0 0 41,300 | 62,800 18. 54,500| 65,100| 15.5 
5 | 30 500 0 41,500 63 , 500 15.5 52,700 64.100 13.0 
6 30 0 48 40 ,300 62 ,300 18.0 53 ,000 65 .000 14.5 
Aged Coupons (350° F. for 74% hr.) | 
7 0 0 0 43,500 | 62,000 | 15.0 ,000 | 68,500 7.5 
8 0 500 0 43 ,300 59 .600 9.0 65 , 000 67 ,000 4.5 
9 0 0 48 42,500 57 , 500 | 8.0 64 ,000 68 , 100 6.0 
10 30 0 0 44,400 65 ,000 16.0 65 , 500 69 , 700 9.0 
11 30 500 0 43 .900 61, 800 14.0 64,500 67 , 800 9.0 
12 30 0 24 42.700 | 62,500 18.0 65,200 69 , 500 8.5 
| | | | 
B. Tensile Results From 0.091 in. 24S Alclad Sheet Aged at 350° F. for 10 hr. 
i 
248-T (As Rec'd) Aged 10 Hrs. at 350°F. 
Spec. | Type of Corrosive Medium Stress—psi. Elong. Stress—psi. | EI one. 
j cr 
| Yield Ultimate |%™2im-| yield Ultimate | % i 2 0- 
ae None 55,700 71,800 15.0 70,300 74,000 | 50 
2 None 53 ,500 69 ,600 17.0 70,400 74,600 | 5.0 
3 Salt Spray 54,900 60 ,600* 4.5* 68 . 900 71,100 3.0 
+ (250 hr. at 95° F. in 20% 54,000 69 , 100 10.5 68 ,000 70,100 2.0 
NaCl) 
5 Accelerated 53 ,000 62,600 6.0 67 , 700 69 ,000 4.0 
6 1 (24 hr. at 60° F. in NaCl-| 54,700 66 , 500 8.5 67 , 400 68 , 700 3.0 
| H:02Sol.) 
Ne 














* Probably low test results. 


that resistance to corrosion of 24ST ex- 
trusions, aged under optimum condi- 
tions, appears definitely to be superior 
to the resistance of room-temperature 
aged 24ST extrusions. However, CVAC 
has found, from somewhat meager tests, 
that slight intergranular corrosion is 
to be expected in aged 24S extrusions 


unless a surface finish is applied. 


and 0.187 in. 
sheet. 


TABLE V—MECHANICAL PROPERTIES OF 24S ALUMINUM ALLOYS 
Typical and Minimum Values for .020 in. to. 128 in. Sheet 


Fig. 24 shows four typical photomi- 
crographs made in the San Diego test 
laboratories of aged and stretched 24S 
aluminum alloys after corrosion tests. 
The test specimens used in these CVAC 
investigations consisted of standard 34-in. 
wide tensile coupons cut from 0.091 in. 


24SO and 24SO Alelad 


The respective coupons were 

































































Treatment Tension % 
: Compr. | Ratio Shear Property Data 
Values Symbol | Aging Yid.* Ult.* Elong. | Yield* | Fy/Fre| Ult.* Change Source 
Source | Stretch Fy Fis ge.4 in Fa Fuse 
by | O -. Hr. 2 in. Fry | Fay | 
NON-ALCLAD | 
lax, 2480 As Rec'd 0 0 ae a Pee 35 IB fF iscces Bees Judie See gtdawe ween ws Alcoa 
1942 
24ST As Ree’d 1 0 0 40 62 15 40 0.65 - at oe ee eee Handbook 
24ST-RT As Ree’d 5% 0 0 50 68 12 50 0.74 . ot SA Se eee Table 17 
2480 As Rec'd 0 0 0 16 28 . ee 0.57 OS Bw Se: Fae 
248T As Rec'd 1 0} oO 47 68 19 43 0.69 41 — 0 0 | 
yp. 24ST 2480, H.T 0 0 0 43 67 19 41 0.65 40 -8 —4 | Alcoa 
24RT 2480, H.T 3% 0 0 53 68 15 45 0.78 42 +13 +4} Table 6 
24SRT As Ree’d 5% 0 0 55 70 13 50 0.78 42 +17 +16 | 
ALCLAD (10%) 
lax, 2480 Ale. As Rec’d 0 0 ae eee 33 Ce ees Pee Greeks) Bene pee | Alcoa 
. Table 17 
lin | 248T Ale. As Rec'd 1 o| o| 37 56 15 37 | 0.66 DCS idee Eee 
24SRT Alc, As Rec'd 5% 0 0 46 62 10 46 0.74 ee SSS ae ae 
2480 Ale As Ree'd 0 0 0 14 26 ee ge ee ee 0.54 ge eet Ee See 
24ST Ale As Rec'd 1 0 0 45 63 18 42 0.71 40 0 0 Alcoa 
yp. 24ST Ale 24S0, H.T. 0 0 -O0 41 60 18 39 0.68 39 -9 -—7 Table 6 
24RT Ale. 2480, H.T. 3% 0 0 51 64 14 44 0.80 41 +13 +5 
24SRT Alc. As Ree’d 54% 0 0 54 68 ll 48 0.80 41 +20 +19 
248-T8RO Ale. 2480, H.T. 0 365 9% 46 62 10 48 0.74 39 +2 +14 ase 
248-T8 Ale. 24ST, As 1 365 9% 57 65 6 57 0.87 40 +27 +36 CVAC 
’ Ree’d Report 
In. 248-T8R 35 Alc. 24-RT 8% 365 8% 63 67 6 64 0.94 | 42 +40 +652 ZM-028 
248-RT8 Ale. 248-RT 5% 365 74 66 70 5 66 | 0.94 | 42 +47 +58 
“ ‘Stresses given in 1,000 psi. ‘ P < 
*Pre-stretch given in yn permanent set. 1% and 544% are approximations of pre-stretch equivalent to cold-work in the “‘as-received’’ condition. 
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VIATION “experts” once opposed enclosing the pilot 

A in a cockpit, claiming he needed to feel the rush of 

air upon face and body in order to tell what his plane 

/ - = doing. Today the pitot-static tube protruding from 
f) wing or fuselage does this job with a lot more accuracy 

anit and dependability, transmitting dynamic and static air 

pressures to the instrument panel for the operation of 

the air speed indicator, the rate-of-climb indicator and 

(“4 YCEZE the altimeter. Its rain- and-ice-proof construction assure 

accurate and continuous functioning under all weather 
conditions. The design and construction of Kollsman 
















pitot-static tubes are representative of the skill that 
goes into all Kollsman precision aircraft instruments, 


long supplied for military and civil aviation. 


THE CARGO PLANES OF TOMORROW will differ in many 
respects, depending upon the service they are to perform. But 
there is one thing they will all have in common: instruments 
will play a tremendous part in their scope and usefulness. 
Kollsman engineers are constantly developing new and better 
aircraft instru:nents which will help widen and extend tomote 
row’s skyways for a new era in aviation. 






KOLLSMAN ELECTRICALLY HEATED PITOT-STATIC TUBES ¥: Se 
are specially designed so that they are aerodynamically, SS _. ne A ed i 4 





mechanically, and thermally correct. Their construction 


ensures the faithful transmission of pitot and static pres- AIRC RAFT 
sures at all speeds and through all angles of pitch and yaw INSTRUMENTS 


up to 16 de grees. 







PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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eut from a single sheet of each type 
and gage, to make the results truly com- 
parable. Some of each of the speci- 
mens were heat treated to form 24ST; 
some were pre-stretched to 34 percent 
permanent set to form 24RT; some 
were aged at 350 deg. F. for 74 hr.; 
and a few specimens were anodized for 
30’ min. in a chromic acid tank. The 
specimens were then subjected to one of 


24S-i Hacean 
STRESS = 30,000 PS.I. 
i aninnnccieinne 





24-RT Aecaad 
STRESS = 36.000 PS.1. 


- 


245-18 Ancaap 
STRESS = 42.000 PS.1. 


secaccinte _ 


O4S-TBPSS Ancenn, 
STRESS =4Z000 PS.1. 
oo oo 


re 





the following corrosive treatments: 


1. Salt spray—250 hr. exposure at 
95 deg. F. to a finely-atomized spray 





Details of hat stringers used in connection 
with tests on 30-40 in. flat-ended plate- 
stringers in compression, where both stiff- 
eners and sheets had been aged. Results of gw: I | | 
these tests are shown in Table VI. , 











Fig. 26. CVAC test engineer loads new air oven built especially 


Fig. 25. Typical stress corrosion test specimens at CVAC 
Laboratories after 250 hr. of salt spray exposure. Risers at center 
of jigs consist of segments of rods with varying dimensions to give 
different bends. 


AVIATION, October, 1948 


for studying aluminum alloy aging and associated problems. Test 
specimens have been carefully loaded to permit heated air to reach 
all parts, thus maintaining uniformity of mechanical properties. 
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& 
TABLE VI—PLATE-STRINGER TESTS 
24S78 Plate—24ST8R3.5 Trapezoidal Hats ° a 
oo } a 
PLATE 
Physical Properties press: aes 
Tension Compression 2 
Spec. Gauge Area ———_—___——_—_-_— ——- —— —— ——- — ——- --.- — 
No. in. | sq. in 248-7 248-T8 248-T 248-TS ; 
| Yid. Ult. Elong. Yid Ult. Elong Yid Yid a 
psi psi. in 2 in. psi. psi in 2 in. psi psi j 
——— | ee - j 
1 0.125 2.53 49 , 250 64 , 850 16.5 63 , 000 68 ,050 7.5 40,700 63 650 
2 0.125 2.52 49 , 250 64 ,850 16.5 63 ,000 68 ,050 7.5 40 ,700 63 ,650 
3 0.091 1.82 48 .700 62 ,450 15.5 60.850 65 , 800 6.5 40.950 61,600 
4 0.072 1.46 48 ,350 63 , 200 18.3 60 .650 66 ,000 5.5 40,750 61,700 
Stringers (Rolled Hats, 1% in. Deen x 444 in. Wide) 
Physical Properties 
Area Tension Compression * 
Spec. No. Gauge (All ——_—— a a —- oS -— - — 
No. in. Hats) 24RT 248-T8R 3.5 24RT 248-T8R 3.5 
sq. in. —_—_--- — —— — —- — ~——  -- - ———- : 
Yid. Ult Elong. Yid. Ult Elong. Yld. Yid. : 
psi. psi. in 2 in. psi ] psi. in 2 in. psi psi ’ 
See Saris alg li tf tol ae ac ir NN a i : a 
1 3 0.091 1.70 53,150 65 ,400 15.5 68 , 900 71,450 8.0 43 500 69 . 850 
b 3 0.091 1.65 55 ,350 67 , 150 15.0 70 ,650 73 ,400 7.0 47 .200 72.000 
3 3 0.091 1.65 55 , 850 67 ,700 15.5 69 ,950 72 ,650 } 10.0 46 , 250 70,750 
4 3 0.091 1.67 57 , 100 | 68 , 250 } 14.5 | 67 ,750 70,900 7.5 45 , 200 67 .750 
Specimen (Plate-Stringer Combination) ' 
a ee sanypenniailicinagsiepasiege triianitgutasiiag - Oe Fe ot a as = : 
R Rivets | 
Spec. Length Width b — — Area Test Load Unit Stress j 
10 in. in. (Stringer Spacing) Spacing Sq. in. | lb. psi. t 
in. | Type in. | 
ot eee: ee re ile 
1 31.06 | 29.28 6-\% AN426-AD6 1-\% 4.23 203 , 900 48 , 200 
2 42.53 20.28 6-4 AN426-AD6 1-4 4.17 165 , 300 39 600 
3 31.06 20.28 6-% AN426-AD6 1-\ 3.47 148 500 42,800 
4 30.81 20.25 6-% | AN426-AD6 1 3.13 130,000 41.500 
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pilots for greater concentration on fighting power by providing completely 


automatic control of: . 0 
1. Engine cowl flaps (both air and liquid cooled.) vs 
2. Oil cooler shutters or flaps. ; F 
3. Cabin temperature (both super-charged and ily 


normal.) a 
roced 
ged | 
t the 

SGOlY., Upon request, engineering data will be furnished to manufacturers require wanels 
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sisting of a 20 percent solutior of 
,Cl in San Diego tap water. 
9 Accelerated—24 hr. immersion, at 
mm temperature, in a solution con- 
ining 57 grams of NaCl, 100 ce. of 
reent hydrogen peroxide, and 900 
_of distilled water. 
4 microscopic examination of por- 
ons removed from the aged 248 Alclad 
ecimens prior to tensile testing indi- 
ited no intergranular corrosion on the 
ad surfaces. The unprotected edges 
the aged Alclad specimens showed 
idence of being corroded intergranu- 
rly at a few points around the per- 
ters. A micrographie examination 
‘the unclad control specimens, how- 
er, indicated only slight intergranu- 
r corrosion over the entire specimen, 
shown at lower right of Fig. 24. . 
After their respective treatments, all 
bsile specimens were tested on a 129,- 
-lb. hydraulie testing machine, using 
n autographic type of stress-strain 
order for determining the yield 
rengths. 
Table IV shows some representative 
rrosion tests on 0.091-in. 248 Alelad 
eet aged at 350 deg. F. for 74 hr. 
he results are very disappointing to 
me expecting to see rapid reduction 
‘ yield stress and elongation with in- 
pease in time of immersion. However, 
| the specimens shown are 248 Alclad, 
md the changes in properties were 
egligible in most instances. 
Some tests were made in 1941 at 
VAC (San Diego) to determine the 
nrosion chxrseteristies of AI7ST and 
iST rivets driven in 24ST and 24RT 
lead and aged at 355 deg. F. for 94 hr. 
our 1x8-in. panels were made, each from 
vo thicknesses of 0.091-in. 24ST Al- 
lad sheet, two using 17ST rivets and 
vo using AI17ST rivets. Four addi- 
ional panels were similarly made from 
4RT Alclad sheet. The eight test 
hanels were then aged 94 hr. at 355 deg. 
One aged 24ST panel with 17ST 
vets, and one 24ST panel with A17ST 
ivets were subjected to a 20 percent 
‘aCl salt spray corrosion test at 95 
eg. F. for 250 hr. 
A similar combination of test speci- 
lens were subjected to ‘the above-men- 
ined accelerated corrosion medium at 
wm temperature for 24 hr. This test 
roeedure was duplicated using the 
ed 24RT panels. After completion 
{ the corrosion tests, all the riveted 
panels were sectioned, polished, etched, 
nd examined microscopically for inter- 
anular corrosion. The rivets and the 
ljacent Alelad sheets showed no inter- 
tanular corrosion after exposure to 
le NaC|-H.O, accelerated corrosion me- 
lum at room temperature for 24 hr., 
nd there was little or no evidence of 
urface corrosion after exposure tq a 
landard 20 percent NaCl salt spray at 
M deg. 1°. for 250 hr. 
(Turn to page 284) 
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Fundamentals of 
Wind Tunnel Control 


By R. R. LONGWELL 
Switchgear Engineer, Westinghouse Electric and Mfg. Co. 


Tornadoes are tame compared to the blasts which travel 


through modern wind tunnels. 


Ever-accurate control is essen- 


tial. Described here is the intricate apparatus required to 


attain it. 


oo EXIST TODAY numerous wind 
tunnels in various parts of the 
United States, varying in size and power 


OCR "Vesna system "pace 













; . . AL. bus 
requirements from a few horsepower to Starting yp OCB Minin Alsiliaries bi 
the super 40,000-hp. tunnels at Wright reactor Eg OCR OCB. 


control using multi-unit equipment and 
to the scheme employing the Kramer 
control system and a wound rotor in- 
duction motor for driving fan. 









Constant speed Variable speed set 













: d.e. motors, with field control of speed, 2,500 KW. 4000 KW. Main 
to the more complicated Ward-Leonard gee see 4000 hp 


Fig. 1. Diagram of connections to wind tunnel motor. 






Low-power tunnels, using only d.c. constant field current regulator is all keeps fan speed constant within .3 per- : 

motors for fan drive, utilize the sim that is used for maintaining uniform cent at any speed setting. For test ‘i 

plest method of manual adjustment of speed at any point in the operating operation flexibility, speed setting aceur- ol 
field current in obtaining the desired range. On the larger installations, more acy is as necessary as accuracy of conf jy 
fan speed. With this type of unit, ¢ accurate speed control is employed; this trol. re 
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| Fig. 3. View of constant speed generator set and variable speed generator set, Wright Fig. 4. Exciter set and speed control rhe g 
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Field 20-ft. tunnel power plant. stat of tunnel 
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Fig. 2. Wright Field 20-ft. tunnel. 


As main-drive units increase in size, 
other factors become increasingly im- 
portant. Consideration must be given 
to (1) Protection of all machines in- 
volved; (2) power factor control in 
order to maintain efficient operation of 
all apparatus involved; (3) prevention 
of shock to the power system by guard- 
ing against sudden changes in power 
requirements by switching or control 
operations. In all cases, flexibility of 
operation is an important factor. Since 
most new tunnel installations now under 
construction are 10,000 hp. or larger, 
all of the aforementioned requirements 
are important. 


+ 


ig. 5. Seen above is the control room for the 20-ft. wind tunnel 
t Wright Field. 
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Flexible and accurate speed adjust- 
ment is provided by a rheostat assem- 
bly composed of all shunt and series 
field rheostats necessary for use with 
the d.c. main drive units. Combining 
all rheostats in one assembly provides 
simultaneous control of the fields of all 
machines, This permits aceurate eali- 
bration and adjustment of all units on 
the basis of machine test data and it 
insures correct functioning of machines 
on repeated operations. In conjunction 
with the multi-unit rheostat, constant 
current regulators are often used for 
the fields of the d.c. machines. Sueh 
regulators are recalibrated for each 





USAAP Photo 








speed setting desired by units of the 
multi-unit rheostat. They hold motor 
and generator field excitation at a fixed 
value, assuring uniformity sof power 
output. 

Where extreme accuracy of speed 
regulation is required over a consider- 
able period of time, a pilot generator— 
mounted on a fan drive motor—is used 
in conjunction with an electronic speed 
regulator. The electronic regulator is 
calibrated for each speed setting by 
means of a wire-wound rheostat having 
4000 turns. This rheostat also serves 
as one of the units of the speed adjust- 
ing rheostat. When the rheostat is 
stopped at a point which provides the 
desired fan-speed setting, the electronic 
regulator operates to maintain that 
speed constant within a fraction of 1 
percent by control of the field excitation 
on one of the d.c. machines of the main 
drive equipment. 

Speed of the fan drive motor is inter- 
preted in terms of d.c. voltage by the 
pilot generator applied as a bias voltage 
on the control grids of vacuum tubes in 
the electronic regulator. A change in 
grid bias is instantly followed by a 
change in machine excitation of such 
magnitude as to prevent further speed 
change. This corrects the deviation 
which has occurred, assuring minute 
adjustments and accurate regulation of 
speed for any specific setting. 

Where the wind tunnel fan is driven 
by a d.c. motor and a wound rotor in- 
duction motor combination, operation 
of the multi-unit speed control rheostat 
is automatically coordinated with that 
of the liquid slip regulator for the in- 
duction motor. Such a system is em- 
ployed in the new tunnel under con- 
struction at California Institute of 
Technology. The control is so arranged 
that the d.c. motor carries full load at 
all times and utilizes overload capacity 
for speed regulation. The liquid rheo- 


stat is adjusted to permit the induction 
motor to assume more or less load de- 


(Turn to page 354) 
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Fig. 6. Wright Field wind tunnel power building showing motor 


balcony. Note (center) contrasting size of desk. 
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j Steel cylinder barrels 
P i ad aluminum pistons 
, { are just two of the many 
products forged by Tube 

{ Tums. (Cylinder barrel 
BEANE forging illustrated has 


¥ oo 


- ORGINGS in aircraft engines? Of course! Cylin- 
der barrels ... pistons... heads ... these are 
typical parts that are being forged today in ever- 
increasing quantities. Why? ... because forging 
and precision heat treating imparts metallurgical 
advantages that make these parts do a better job. 


Tube Turns’ flexibility in both manufacturing and 
thinking—a willingness to try new methods, to 
improve processes and procedures—makes our 
cooperation unusually worthwhile and timely for 
the aircraft indusiry. 

Fine forging can vastly improve the quality, life 
and effectiveness of many aircraft parts. You are 
invited to draw upon Tube Turns’ broad experience, 
resourcefulness and facilities on any war production 
problem concerning forgings. 


TUBE TURNS (Inc.), LOUISVILLE, KY. 
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- FORGINGS FOR INDUSTRY 
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For heating practically any non-conducting 
material, investigate the suitability of 
Thermex high frequency equipment. 
Heating with Thermex offers many speed, 
quality and production advantages here- 
tofore impossible. Temperature is uniform 
regardless of thickness or area of product. 
Heating time is reduced from hours to 
minutes in many cases—is under complete 
control every moment. 


The GIRDLER CORPORATION 


Thermex Division * Louisville, Kentucky 
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How transparent plastic shield is used in final inspection of blades. 


Plastic Shields 
Speed Blade Balancing , 


Accelerated production of propellers 
has been achieved in one Frigidaire 
plant through the novel use of a trans- 
parent plastic shield to guard propeller 
blades from drafts during delicate bal- 
ancing operations. Since operator had 
to make this test frequently to make 
certain he was not grinding off too 
much metal a lot of time was wasted 
which might have been saved if the 
balancing could have been done on the 
grinding bench. To do this, however, 
something had to be done to prevent 
drafts from striking the blades. 


Answer was found in the special 
transparent protective shield (see 
photo) which effectively protects the 


blade while permitting the operator to 
see the position in which’ the blade 
finally comes to rest. As a result, the 
time required to check the balance of 
a blade has been materially reduced— 
in fact, it is now a- matter of seconds. 
The new device has worked out so 
well on the hundreds of blade grinding 
benches in the plant that it is also now 
being used in final inspection, where 
highly trained teams of men and women 
double-check the balance of the blades 
before they are assembled into the fin- 
ished propellers, thus not only saving 
ime but assuring more accurately ma- 
cnined blades. 


Propeller Blades 
On Merry-Go-Round 


A merry-go-round of 40 ft. dia. gives 
Rew propeller blades a curing ride in 


the Eat Hartford, Conn., plant of 
Hamilton Standard Propellers Div., 


United \ireraft Corp. The machine is 
2100-ton rotary unit for curing rubber 
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fairings, or euffs. In design and con- 
ception it is completely novel, states the 
company. 

The huge steel turntable turns on 
rollers mounted on a econerete founda- 
tion. The outer rim of the table is flat 
and is divided into 42 separate slots, 
each of which is a sector earrying a 
half-ton mold into which the blade fair- 
ing assembly is inserted for curing. 
Each slot has its individual system of 
air, steam, water, and electricity, auto- 
matically controlled through ecam-oper- 
ated valves and Bristol pressure con- 
trollers. Main supply lines are brought 
in through the center of the turnable 
by swing joints and slip rings. 

Simultaneously, the 
two sets of 21 blades. 


machine eures 
Each mold starts 


at a loading station, turns to a gap- 


al Sed 
MANUFACTURING SECTION 


type hydraulic press, then moves sue- 
cessively through a steam heating eyele, 
a water cooling cycle, and finally to an 
unloading station half-way around the 
circle. At the last point a similar eyele 
is started and repeated on the other 
half-cirele. 

The machine turns intermittently 
clockwise, advancing one blade sector 
every 12 min., activated by a pneumatic 
ratchet drive from a 14-in. air cylinder 
connected to the shop’s regular com- 
pressed air lines. This movement al- 
lows just over four hours for each cur- 
ing eyele, or half-turn of the table. A 
complete revolution therefore requires 
more than eight hours. 

First step in the operation is to coat 
the inside of the mold at the loading 
station with wax, after which the steam 
in that mold is turned on. A _ blade, 
about which a fairing has been built by 
hand from molded pieces of sponge rub- 
ber, covered with sheets of uneured 
ebonite, is then inserted into the mold, 
which is loosely bolted. The turn of 
the table carries the mold under one of 
the two 100-ton Farquahar hydraulic 
presses, which closes it under pressure. 
This forees out excess rubber and al- 
lows the mold bolts to be tightened. 

After the mold with its blade ad- 
vanees to the next position a canvas 
and wool insulation blanket is put over 
it to conserve heat and protect workers. 
The table then carries the mold by pro- 
gressive steps about one-third of the 
way around its circle, completing the 
heating eycle under steam pressure. At 
this point the heat is turned off and 
refrigerated water is circulated through 





This 42-ft.-dia. machine is used for curing Hamilton Standard propeller blade cuffs at 


company plant, East Hartford. 
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the mold. Blade and mold are then 
cooled for a little over an hour until 
the combination reaches the unloading 
station which is 180 deg. from the load- 
ing point. 

The Farquahars are among the largest 
open-sided presses ever made. The 
mountings of the rotary table near the 
presses are on steel springs so that there 
will be a slight “give” to bring the table 
into contact with the lower platen of the 
press while the mold is being closed. 
When the pressure is released the table 
lifts and clears the lower platen by 
approximately Ye in. 

Six electrie hoists travel on an over- 
head track to open and elose molds. 
Two are of 2,000-lb. capacity, and four 
of 1,000-Ib. These are supplemented by 
two 500-lb. erane hoists. 

The device was planned by Hamilton 
Standard tool and equipment engineers 
to provide continuous, uniform mold- 
ing of the rubber fairing with a min- 
imum of handling. The design and 
building were carried out by L. Heres 
De Wyk Co., Ansonia, Conn. 


Shipping “Raincoat” 
For P-40 Bodies 


Rust and salt water corrosion, dust 
infiltration, and moisture damage were 
formerly problems in the shipment of 
planes to distant war fronts. Although 
portions of the planes were coated with 
protective grease, there remained many 
others, such as instruments and radio, 
that were not able to be safeguarded 
by this method. 

Considerable work went into apply- 
When 


the ships reached their destination each 


ing the protective grease film. 


part had to be cleaned before assembly. 
The grease was difficult to remove. 
Some fronts lacked the facilities for 
removing the grease, and in dusty and 
sandy regions there was a tendeney for 
grime to adhere to the eraft. 

Hence, Curtiss-Wright was interested 
in the method used by the engine manu- 
facturers for shipping their products. 
Using a Goodyear Pliofilm bag, the en- 
zines were inclosed, dehydrated, and 
sealed before shipment. Then the com- 
pany and the manufacturers of Pliofilm 
went into a huddle regarding possibili- 
ties of an oversize “raincoat” for an 
airplane. Upshot was the P-40 fuselage 
Pliofilm bag (see photo). 

The new fuselage raincoat has only 
four holes in it, through whieh the 
fuselage carriage support studs are in- 
serted after the fuselage is ready to be 
bolted down. The method of placing 
the Phofilm raineoat on the P-40 is 
simple, although care must be taken to 
assure that no part of the bag is torn. 

After the bottom of fuselage box 
has been built and the welded iron sup- 
port bolted into place, the 30-ft. Plio- 
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Method of collapsing Pliofilm bag after sealing. Inside, bags of silica gel are fasteng 


round propeller shaft to absorb moisture. 


film bag is laid flat over the floor of the 
fuselage box. Studs are inserted through 
the holes in the Pliofilm, the complete 
fuselage and motor unit are lowered 
onto the support, and cardboard stiffen- 
ers are used as self-sealing washers at 
the point where the Pliofilm bag is 
perforated, 

The process of dehydrating the P-40 
is commenced by tying bags totalling 
about 40 lb. of silica gel about the pro- 
peller hub and the engine, as well as 
the instrument panel and accessories. 
Through this dehydrating process, ae- 
tive chemicals eliminate the moisture 
that is such a menace during shipment. 
Mounted on a eardboard base in a vis- 
ible position, a chemical compound main- 
tains a blue color if the humidity in- 
side the bag is safe. If unsafe, the color 


of the chemical changes to a warning. 


red. When the P-40 is finally created, 
an inspection port is left in the side of 
the box in front of the humidity indi- 
cator and a cheek of its condition is 
made at frequent intervals. 


Buttoning Coat 


The P-40 is now ready to be fitted 
with its raincoat. The Pliofilm bag is 
pulled up and around the plane from 
propeller hub to tail, and the process 
of closing the long seam begins, sealing 
the bag so that no air ean seep in. This 
is done by means of an adaptation of 
the familiar electric soldering iron, 
fitted with a roller. While one man 
folds the seam another operates the 
electric unit, with which the bag is 
made airtight. After the bag has been 
sealed, a tube is inserted into an open- 
ing in the bag and is attached to a 
vacuum arrangement which sucks out 
most of the existing air. Through this 


process, the amount of air inside th 
bag is reduced to a minimun, th 
lessening the quantity to be dehydrat 
by the silica gel. The P-40 is now in 
state of preservation in a waterprod 
dustproof, and water-repellent coat. 


Carboloy Tools 
Speed Scraping Process 


The worn-out file has become a 
casualty. Not so long ago it was ear 
fully saved for transforming into 
scraper, in which role it served throug 
another period of usefulness. Now, how 
ever, file steel is no longer able to ho 
down the job of hand-seraping the wa 
of machine tools—for time is too p 
cious to permit the operator to spend 
in frequent honing of his seraper. 
Carboloy cemented carbide serapers a 
now reported being used to do this typ 
of work. 

Accelerated production of maehit 
tools was the prime cause of the d 
velopment of this new tool. Anothé 
reason was ‘that the introduction ¢ 
flame-hardening caused spots whi 
could not be touched by the old sty 
seraper, but which Carboloy tools @ 
reported to cut away with comparati 
ease. 

For instance, it was found that ¢ 
iron with a Rockwell hardness ‘ 
around 40 could be seraped at a rate! 
over 25 sq. in. per grind, whereas 
file-steel scraper would not touch @ 
surface at all. 

An additional advantage in the 
material is reported by the Carbolt 
Co., which finds that tools made of & 
material have no tendency to dig il 
or seratch the surface being wort 
upon. 
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BLITZING A BLIZZARD WITH USKON 


Rubber has always been the greatest non-conductor of all. But today it has a new role. 
Modern science in the laboratories of the United States Rubber Company has made it a 
material that can conduct electricity in a new, unique type of heating element, called USKON. 

These elements are flexible rubber sheets that produce heat uniformly over their entire 
surface when attached to an ordinary electrical outlet. 

Right now one of the outstanding uses of USKON is to keep propellers of airplanes free 
from ice. One of the USKON units is applied along the leading edge of the blade. The 
passage of an electric current through the material produces sufficient heat to prevent ice 
from forming...a distinct advantage over devices which function only after the ice has 
formed. Only minute weight is added to the plane and its flying power is not reduced. 

It is obvious that USKON must be devoted solely to the war effort. All production is 
dedicated to these vital jobs in the Armed Forces and in war industries: A few of the 
important industrial applications of USKON are described briefly here. 
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Plants that make self-sealing fuel cells for airplanes vul- The narrow black strip you see on the edge of the pro- 


canize portions with heating pads of this remarkable new peller blade is an Uskon heating unit. Crippling ice that 
synthetic rubber material. might possibly force the plane down cannot form. 








This square pad of Uskon may not look particularly 
spectacular but it is one of the outstanding developments 


To move primers and detonator powders from the mixing 
room to the loading building with safety, a girl carries 


in synthetic rubber. Plugged into an ordinary light switch, a tray of small conductive rubber boxes filled with the 
it becomes a heating element readily carried wherever it sensitive explostves. Another example of the utility of 
is needed. Uskon ... and of synthetic rubber. 
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HOW U.S. ROYAL STATIC CON- 
DUCTOR TIRES BURY STATIC 
WHEN THE AIRPLANE LANDS 


For years, automotive and aircraft engineers have known 





that static electrical charges built up during the run must 
be “bled off’”’ before they can cause damage. The familiar 
chain that trails behind gasoline trucks is one way the 
problem has been licked in highway transportation. 

But in the air, a trailing chain or dragging wires are 
not satisfactory answers. So the problem was put up to 
the rubber chemist. ‘Could rubber that had always been 
regarded as a perfect insulator be made over into a good 
3 conductor of electricity?” 

U.S. Royal Static Conductor airplane tires are the 
answer to that question. Through rubber chemistry and 
tire engineering, these tires have become conductors 
of electricity. They provide a path which leads the static 
charges harmlessly into the ground. These new tires 
reduce the hazard of sudden shock to ground crew men 
and the danger of fuel fires caused by static. 


























U.S.ROYAL U.S.ROYAL 
Nose Wheel Tire Landing Wheel Tire 
































U.S.ROYAL U.S.ROYAL 
Tail Wheel Tire Ice Grip Tire 
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onG in the unwanted “war baby” 
L category, aircraft securities are 
now beginning to get increased invest- 
ment support. This condition stems 
from a combination of factors which 
deserve careful attention. 

All things are relative. The market 
discounted war profits and their effect 
on war industries prior to hostilities or 
shortly thereafter. As a result, war 
beneficiaries such as aircraft stocks not 
only failed to experience any sharp 
gains in the market place but actually 
declined. For the most part, this has 
followed prognostications, since the air- 
eraft builders’ boom volume of busi- 
ness is of the “profitless prosperity” 
variety. 

This market condition in respect to 
aircraft equities has prevailed since the 
outbreak of war in Europe, or for more 
than four years. On the other hand, 
during the last six months or so the 
market has begun to discount peace 
with the resultant effect of a substan- 
tial boost in values of those equities 
tinged with a “peace” flavor. This dis- 
counting process has gone a long way. 
Many market observers are now begin- 
‘ning to question the advisability of con- 
tinued investment in those “peace 
groups” which have experienced mate- 
rial price rises. Jn other words, recog- 
nition is now aceorded the fact that 
additional profits are somewhat limited 
and completely out of proportion to the 
risk entailed in staying with those 
issues. 

The glamour of many “peace” com- 
panies fades rapidly when placed under 
the microscope. The air transport 
group is one example. It is true com- 
mercial aviation will experience tremen- 
dous gains once the war is over. But 
just how profitable will the airlines find 
themselves? It is diffieult to overlook 
the strong government regulation and 
its consequent control over all forms of 
rates, to say nothing of the power of 
life and death contained in the award 
of new routes. Further, expansion and 
development programs consume con- 
siderable capital and are hardly eon- 
ducive to immediate profits. In sub- 
stance, such are the elements mitigating 
against immense gains by the air ear- 
riers, 

A strong parallel exists in the elee- 
trie power industry. This group has 
experienced tremendous _ technological 
progress and even without war-inspired 
activity was constantly increasing its 
output of power. The trend of profits, 
however, not only failed to keep pace 
with power production, but it actually 
declined. The cause: A steadily deelin- 
Ing rate received per kilowatt of power 
plus increasing taxes. 

In viewing these factors, it is import- 
ant to weigh the level of earnings which 
current market prices for airline equi- 
ties seem to denote. By contrast, air- 
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Favoring Factors 
For Aireraft Investments 


By H. L. FEDERMAN 


Cited are reasons for optimism 
investments. 


regarding the future of aircraft 





craft securities are evaluated very mod- 
estly in relation to current and future 
earnings. It is difficult to overlook the 
fact that at the start of hostilities cer- 
tain motion picture shares fell very 
sharply on the belief that a prolonged 
war would ruin the industry’s foreign 
markets. In many cases prices of secu- 
rities sold below the amount of today’s 
war-conditioned net profit per share. 
The public guessed incorrectly at the 
outset, but it did not take very long for 
a more accurate appraisal to become 
evident in rising prices for motion pic- 
ture shares. 

All this simply means that there is a 
good possibility that aireraft securities 
may have been oversold. Public enthu- 
siasms range from one extreme to an- 
other. The search may soon be on for 
hidden opportunities in deflated groups 
and it is very probable that the aircraft 
industry may onee again assume its shin- 
ing luster in the eyes of the investing 
publie. 

Ironically enough, the much maligned 





TABLE I—EXAMPLE OF COMPANY 
TAX COMPUTATIONS 


TEE TEE OPS ere $10,000,000 
Less amount of “‘Normal’’ Earnings. .. 4,000,000 
RMON WINN 5 ce oa, a tie as Ko wes 6,000 ,000 
Taxable at 90 percent, or........... 5,400 ,000 
Normal Tax of 40 percent on $4,000,000 1,600 ,000 

$7,000,000 


Total Tax...... 





TABLE II—AMENDED TAX 
COMPUTATIONS 
Earnings ($10,000,000 less $5,000,000 loss 


““qntWE OE 5S occ acne Beadle ts $5,000,000 
Reduced by amount of “normal” earnings 4,000,000 
mg a ey ery aa 1,000,000 
Taxable at 90 percent of the $1,000,000 

NOUS 20 PORUNEELIOR.> oo cuca. cee 810,000 
Normal tax of 40 percent on $4,000,000, 

GR 5s sap ie rans vo aes ioc ois os 1,600,000 

pp ea eet eee $2,410,000 
Total refund due (difference between 
previous net tax bill of $6,460,000 and 
$2,410,000) or.............. ite ts $4,050,000 





TABLE III—BARRON'S STOCK AVERAGE 


Air 50 
Aircrafts Transport Stocks 
28.08 


Sept. 9, 1943...... 40.03 79 
Sept. 2,1943...... 29.25 38.81 79 
Aug. 26, 1943....... 28.85 37.69 78 
Aug. 19, 1943....... 28.50 38.75 79 
Aug. 12, 1943...... 29.25 38.12 78 


Aug. 5, 1943...... 29.25 36.81 78 
Aug. 28, 1942...... 29.12 20.28 60 


tax laws may be the source of strength 
for investor enthusiasm toward aireraft 
shares. At the present time, federal 
taxes—and frequently state levies—take 
a heavy toll of earned income for those 
in the higher brackets. The only hope 
of seeuring an accretion to capital or 
spendable income is through a capital 
gain, the tax impost being only 25 per- 
eent if held for at least six months. 
This may serve to induce money to flow 
into such depressed groups as aircraft 
shares, where it is clearly evident that 
if any market prices accrue they will not 
be in the immediate future. And this 
type of capital runs to material propor- 
tions and ean make its influence felt. 

The 1942 Revenue Act, onerous as 
it is, has a number of beneficial quali- 
ties which will be of immeasurable value 
to the aireraft companies. Largely 
ignored at one time, the “earry-back” 
provisions of the tax act may go a long 
way in saving the day for the aireraft 
and other “war” industries. 

In substance, those provisions which 
are concerned with “earry-back of 
losses” and “earry-back of excess profits 
credits” provide a safety valve for many 
industrial groups. In fact, some quar- 
ters assert that Congress, consciously or 
not, has provided through this tax meas- 
ure, the first substantial piece of post- 
war planning to be placed in effect. Cer- 
tainly, if Congress is aware of this fea- 
ture, no one in that august body has as 
vet advanced to take eredit for this 
plan. 

The sections of the Revenue Act in 
question provide that if, within two 
years following a period when the com- 
pany has been paying excess profits 
taxes, it may re-adjust the tax paid in 
the previous profitable period. Moreover, 
if losses are ineurred in subsequent 
vears, they may be earried back for two 
years against the profits previously re- 
ported, with a claim for a tax refund. 

Te see how these provisions operate 
it may be well to examine briefly the 
present tax law. Corporations are pri- 
marily concerned with two kinds of 
taxes. There is the 40 percent tax paid 
on so-called “normal prewar” earnings. 
Another tax of 90 percent is due on 
all earnings in exeess of “normal” earn- 
ings. This is the excess profits tax. 

(Turn to page 313) 
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Valsparred EDO Floats help sink the Axis! 


Global war is tough on men and ma- 
tériel. The elements are enemies no less 
than the Japs and Nazis. It takes guts 
to stand up and deliver under the in- 
credibly cruel conditions of Alaska, the 
South Seas and Africa. 

But American boys are proving them- 
selves equal to the task—and American 






ALSPA 


equipment is in there fighting, too. 
Beating the worst our enemies can 
cish out! 

Meeting requirements everywhere, 
EDO Float Gear serves the United 
Nations on all fronts. 

And Valspar serves EDO—with the 
finest, toughest aircraft finishes superior 


skill can supply. 


PRIMERS, LACQUERS, ENAMELS 
A complete line of dependable Aircraft 
Finishes—that meet Government specifi- 
cations. e Valentine & Company, Inc., 11 
East 36th St., New York, N. Y. e Est. 1832 
Makers of the Famous Valspar Finishes 
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ROME C.K. BOOSTER PUMPS 4 


on disposable auxiliary gasoline tanks 


Now fighter planes are flying the oceans and keeping pace with 
the long range bombers. The new ROMEC PUMP illustrated is 
used with the droppable fuel tanks which are slung under the 
wings. Wind-driven, it mounts in the sump of the disposable 
auxiliary fuel tank. This is another ROMEC AIRCRAFT PUMP 
development helping to speed the Day of Victory. 


ROMEC PUMP COMPANY - ELYRIA, OHIO, U.S.A. 







FIRST IN DEPENDABILITY 


BUY WAR BONDS 
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"HERES T0 A 
Zamnev Goov 


AURPLANE “ 


This toast (and others like it) is frequently heard 
when American pilots and their crews return from 
difficult missions. It results from the stubborn 
dependability and unexcelled fighting qualities of 
American planes. This ability to absorb terrific 
punishment and continue to “dish it out” is told in 
daily news reports from all our fighting fronts. 


These reports are a tribute to the entire American 
Aviation Industry as well as to the brave men who 
fly the planes. We at Vickers are proud of the 
dependable performance of the Vickers Hydraulic 
Equipment that is used on the great majority of 
our country’s combat planes. 


VICKERS Incorporated 


1462 OAKMAN BLVD. ¢ DETROIT 52, MICHIGAN 
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VICKERS 


HYDRAULIC 
EQUIPMENT 


Engineers and Builders of 
Oil Hydraulic Equipment Since 1921 
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Anti-icer system developed by Consolidated Vultee Aircraft Corp., 
and NACA engineers. Air enters ram scoop A, passes through heat 
exchanger B where it is heated by exhaust gases and then goes 
chordwise through center section heater ducts C and spanwise to 
escape through vents in outer panel leading edge duct D. Heated 
air is discharged aft of rear spar through duct E. Detail sketch at 
right shows ram scoop A, heat exchanger B and wing gate C which 
directs air either into duct D for wing heating or directly “over- 
board,” by means of actuator unit E. This installation is being 
made on B-24 Liberators and PB-2Y Coronados as well as PBY 
Catalina illustrated. Latter model has additional unit on empennage 
in which fuel goes from pump F through line G. Air enters ram 
scoop H, through tail heater unit /, plenum chamber J to leading 
edge ducts K. 


















DB-601 engine connection rod assem- 
bly, redrawn from Flight, reveals that 
Nazi engineers have followed conven- 
tional design and construction practices 
in this portion of engine. (Other DB-601 
details were “given in Aviation’s Sketch 
Book for Feb. and May, 1943, and instal- 
lation in Messerschmitt Me-109 in Mar. 
1943.) 


Attachment of DB-60lengine cylinder A 
to crankcase B is effected, after cylinder 
has been brought below opening C, by 
engaging threads D of internally threaded 
ring gear E with those on cylinder at F. 
Ring gear is then turned by gears G 
to pull cylinder down into locking posi- 
tion. (Re-drawn from Flight.) 
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Details of Mercedes-Benz DB-601 engine, redrawn from Flight, show- 
ing fuel injector and nozzle at left and section of cylinder, showing 
liner fixing and position of injector at right. Nozzle is at A, with detail 
B showing location of 0.32 mm. diam. holes. Labyrinth filter is at C, 
non-return valve at D and lagging at E. Sketch at right shows nozzle at 
A, injector as a whole at B, cylinder liner C, crankcase D and geared 
locking ring E. 
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“Made in Japan, finished in Pearl Harbor— 








Dec. 7, 1941, 8:37 A. M.” Such is the history of Bi 
the Aichi 99 dive bomber from which came lir 
NZ accompanying sketches of a portion of the rear ca 
Y i wing spar with aileron hinge fitting. At left lin 
Y Aw ‘is a cross section of the spar, showing how C) 
Y AW it is built of aluminum alloy. Spar depth here t 
f is 8x in.; width at top is 3'4 in.; while bot- ~ 
_ tom is 35% in. It is interesting to note that, in fr 
_. : addition to use of well known construction prin- wi 
_ i ciples, numerals and letters stamped in alum- gr 
Up : inum are not in Japanese. At above right is ca 
i} i shown the aileron hinge fitting, built up of heavy ca 
DTD y cast aluminum. Control cable from cockpit is li 
Z Hig fastened to control arm at A. Hinge point is at te 
YeeY B with control cable to aileron itself fastened ti 
“yp at C. Also shown is a flutter-damper to which 
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“ee pilots of this type of craft have to resort in dives. 
y of Built into aileron control is “brakeshoe” D, 
mes lined with cheap leather E. A pilot-controlled 
aed cable attached at F pulls arm G against the 
left lining to counteract flutter set up by aileron. 
10W Clamp H forms end of small elastic cable which > 
ere pulls arm away from lining upon release of 
bot- tension by pilot. Points J and J trace course— 
_ in from rear to front—of one of American bullets To aileron 
rin- which brought the plane down. At right is a dia- 
mec ‘grammatic view showing A where aileron controd 
is cable fastens; B hinge point; C aileron control 
avy cable connection; D makeshift “brakeshoe”; EF, 
| is lining; F, cable-to-cockpit connection; G flut- ae 
at ter-damper arm; and H release cable connec- To cockpit q 
ned tion. [t was noted that bearing at K bore initials 
ich of a well known German firm. 
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* PACKINGS 


matic applications. It is used with reciprocating or 
rotating members at low or high pressures. It is 
especially successful on applications involving high 
shaft speeds and highly abrasive metals. 
The Vee consists of two sealing lips connected 
by an outside leg and an inside leg hinged at the 
apex. It is usually used in sets of 3 to 6, with 4 
generally recommended. It is a self-sealing pack- 
ing; it is installed with the sealing lips facing the 
THE VEE PACKING — The Vee is becoming pressure medium, and when expanded by the 
the most popular of all types, having proved pressure, each lip forms a seal with the surface it 
equally efficient as a piston head packing or a contacts. It can also be used as a compression 
stuffing box packing, in both hydraulic and pneu- packing. 
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DESIGN FEATURES 





SPARTAN VEE PACKING 
DIMENSIONS 


A=ID of cylinder or OD of stuffing box 
B=OD of piston 

CS (cross-section of packing) = (OD 
of stuffing box or ID of cylinder minus 
OD of piston or piston head) divided 
by 2 

S (stack height of one packing)=T 
times 1.42 

H (height of one packing) = 4 CS plus 
T minus |¥,'! 

R (radius) =T plus 1," 


METAL ADAPTER RINGS 
DIMENSIONS 
C=close fit as possible to mating parts 
D=close fit as possible to mating parts 
Y=CS times .15 
E=Optional 
K=Optional (4% CS as minimum) or 
E minus (H minus S minus Y) 
=% cross-section of male adapter 
ring 
X=CS times .207 
F =optional (equal thickness of leather 
as minimum) 
R (radius) = T plus 1¥,"' 
Axial grooves are desirable on male 
adapter for free admission of medium 
to the packings. 
(NOTE: for blueprint carrying above 
information, write us for Drawing G-16) 
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RATON. & KNIGHT COMPANY 


WORCESTER 4, MASSACH USETTS 


GRATON & KNIGHT Recommendations at the “Packing Point” 


Case No. 1 ? 
Stuffing Box Application 


Equipment: hydraulic pump for 
capsule machine. 

Operating conditions: varying pres- 
sure from 0 to 1000 psi ... stroke up 
to 11%''... maximum speed, 64 
strokes per min. 


Packing recommended: Graton & 
Knight’s Spartan Vee Packings treat- 
ed for maximum working pressure of 
1000 psi. 

Accessories: Spring loading with 
total pressure of 25 Ibs. insures 
satisfactory initial seal before pres- 
sure build-up. 


>’ 
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Case No. 2 Piston Head Application 


Equipment: airplane wing jack (20 tons) 
Operating conditions: AC 3580 oil...165° F. 
to minus 65° F. ... atmospheric to 3090 psi 
pressure ...heavy side loads; ram must 
return under weight of ram and locking device. 
Equipment design: steel cylinder, steel ram 

. female adapter machined into piston head 

. excessive clearance to prevent scoring... . 
bronze male adapter ring, made extra long to 
guide piston . . . close fit in cylinder. 
Packing: Graton & Knight leather packing 
especially impregnated for extra resiliency in 
order to maintain seal during eccentric loading 
and prevent leakage at extremes of pressure. 
Special recommendations: bronze or brass 
female adapter to support packing without 
danger of scoring cylinder. 























CERTAINTY 
AT THE POINT OF SEAL 


€2 c 






Graton & Knight’s exclusive, 
special tannage, Spartan leather, 
is recognized as the top-quality 
packings leather because it has: 
resistance to heat and oil of 
top-quality chrome leather 
..-mellowness, flexibility and 
body not found in the usual 
chrome tannage. 
Graton & Knight’s practical engi- 
neering service is your assurance 
of proper material and design for 
dependable, trouble-free packings 
applications. 

































bu tilds certainty at the point of seal 
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WHY TWO WHEN ONE WILL DO? 


Slash production time fifty per cent with the Aero Tool Auto- 
matic Bucker. Release one person for other work... double 


















eect 


personnel productive capacity! 


AERU TOOL co. 
















Aero Tool Bench Model 
Automatic Bucker Specifications 


Operates with any standard 
pneumatic hammer. 


Rivet sets and squeezer sets are 
separate. 


Operates with 80 to 100 Ib. line 
pressure. 


Standard model has 15” and 36” 
throat. 


Precision construction throughout. 


oo00 0 6 


IF increased production schedules in the face of man- 
power shortages and limited plant facilities are challeng- 
ing your ingenuity, here is the tool you need. The Aero 
Tool Bench Model Automatic Bucker Increases Production 
100 Per Cent... Gives Uniform Riveting and Fewer Re- 
jections .. . Speeds Bucking Operations! 

Investment cost is low, simplicity of operation requires a 
minimum of operator training. Its construction features and 
many uses make it the ideal high production method for 


DON’T SNAP OFF ITS HEAD! 


When drilling out imperfect rivets, don’t snap out the rivet head with 
@ twist drill. USE A PIN PUNCH... CONSERVE TOOLS! 


2 3% west OuIVeE AVENUE e 


BUCKS AND RIVETS 


all standard and many special upsetting applications. 

This Aero Tool Automatic Bucker drives rivets instantly 
with perfect alignment. Various length rivets can be used 
without changes...no adjustments or pre-settings are 
necessary. Minimum vibration allows preloading. Treadle 
operated, both hands of operator are free for action. 

The Aero Tool Engineering Staff is ‘at the disposal of 
manufacturers to aid in adapting equipment to fit special 
requirements. Write for Quotations and Details Today. 7 


AERO TOOL CO. 


ENGINEERED AIRCRAFT TOOLS 


BURBAN K, CALCEF. © DEPT. AV-! 


Wink Supply Co., Dallas, Texas 
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SHEET NUMBER... . ee ee D-13, (Cont'd) 
CLASSIFICATION . . . . + * e e. . Design om Materials 
AVIATION’S SUB CLASSIFRtIae > ¢ 0 # fee AAF Materials 
ENGINEERING -)_ 9 
DATA BOOK 
Air Corps Materials 
. (Continued from September issue.) 
Number Name Sizes Code rule 
#500 Screw, fill, hd. 
NC thd., 1120 
steel, drilled or 
plain hd. 
#501 Screw, fill. hd. 
NF thd., 1120 
steel, drilled or 
plain hd. 
AN502 Screw, fill. hd. 
NF thd., 2330 ( First dash no. gives screw no. or dia. in 16th, followed by 16. 
or better steel, Sizes from | Second dash no. gives length in 16ta. A replaces first dash if 
drilled hd. #0 to 3/8 ) fillister head is not drilled. B means brass, and D alun. alloy. 
#503 Screw, fill. hd. { varying with | Exanples: AN510D6-8 is NF thd, alloy flat hd. screw #6 size, 
NC thd., 2330 | type of screw. | 8/16 loug. | AN515B416-20 is NC thd., brass round hd. screw, 
or better steel, | | 4/16 dia., 1 1/4 long. 
drilled hd. 
AN505 Screw, flat hd. 
NC thd. 
AN510 Screw, flat hd. 
NF thd. | 
AN515 Screw, round hd. | 
NC thd. 
AN520 Serew, round hd. 
NF thd. 
AN525 Serew, washer #8, #10, 1/4, Same as above screws, except no brass. 
: length, to 2. 
Ze aoe 
vr YN AN526 , Screw, button #6, #8, #10, 1/4, First dash no. gives size and tpi. Second gives length in 16th. 
length, to 3. C replaces dash for corrosion resistant steel, DD for alloy. Ex- 
: amples: AN526C632-4 is corrosion resistant screw, 6-32 thd., 
4/16 long. 
#530 Screw, sheet #4 to #14. First dash no. is screw size, second is length in 16th. 
metal, Parker 
Kalon type. 
#531 Screw, sheet Same as #530. Same as #530. 
metal, flat hd. 
AN535 Screw, drive, 00 to 14 comm’. Same as #530. 
rd. hd. 
#560 Screw, sq. hd. 1/4 to 1/2. First dash no. gives dia. in 16th. Second gives length in 16th. 
set. Type letter replaces first dash. A for flat pt. B for cone pt. C for 
dog pt. P for cup pt. 
#565 Screw, headless, Sizes, rule and types same as for #560. 
set. 
#566 Screw, headless, #2 to 410 NC Same as for machine screws. Points as #560. 
set, with screw- thd. 
driver slot. 
#650 Tag, identifica- 1 in. to 21/2 Dash no. gives length in 1/2s., Example: 4650-4 is tag 2 in. long. 
tion. long. 
#660 Terminals, elec- 25 to 325 amps. No code. 
trical. 
aN AN661 Terminal, spark Standard. No code. 
© plug, safet_’ lock. 
AN665 Terminal, tie rod 1,200 to 76,000 — Specify if R or L thds. 


threaded type. lb. 





AN671 to Tie rod, stream- 


AN686__ line, AC stand- 
ard. > #6 to lin 
AN671A _ Tie rod, stream- , 


to line, SAE stand- 
AN6864 ard. 





| First dash no. gives dia. in inches plus 670, except #671 is 46, and 
) #673 is #10, Second dash no. gives length in inches and Ist and 
| 2nd decimals of an inch. Example: AN682A3050 is SAE standard 
| streamline tierod, 3/4 dia., 30.50 in. long. 
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S*PORTY—is composed of standard ADEL 
line supports and ADELITE synthetic rub- 
Art Copr. 1943, Walt Disney Productions ber material—all except the droopy 
. . drawers! ADEL line supports are manu- 

WHEN salesm k you to buy clips and blocks which are PP 
H : a pling dt a he 4 factured under United States Letters Pat- 


supposed to be “just-as-good” as ADEL’S, ask ‘em for proof. 83, 2,227,528, 2,279,865. 
Remember, these precision-built line supports have b 
bat tested in United Nations aircraft on every figbié 
Nearly 10,000 production types and sj 















in use since 1937 by every major American and Canadian air- 
craft company. For free catalogs and complete information on A E L 
the correct supports for electric conduits, fuel, oil instrument 
PRECISION PRODUCTS CORP. 


and hydraulic lines, contact nearest engineering service office. 


Engineering Service Offices: Administration Building, Love Field, DALLAS, 9, TEXAS * 609 Stephenson Building, DETROIT, 2, MICHIGAN 


303 Wareham Building, HAGERSTOWN, MARYLAND + 1444 Washington, HUNTINGTON, W. VA. © 302 Bay Street, TORONTO, CANADA 


Copyright 1943, Adel Precision Products Corp. 
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Air Corps Standards 


Tube Fittings AN811 
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JT 
Brass a ae . 4 | 5 6 8 10 12 | 16-12 16 | 20 24 
Dash Al. Alloy | 2D | 3D 4D 5D 6D 8D 10D 12D 16-12D | 16D 20D 24D 
Numbers | Cop. Sil. | 2CS 3CS 4CS 5CS 6CS 8CS 10CS 12CS | 16-12CS| 16CS 20CS 24CS 
| Ni. Steel 2NS 3N8S 4NS | 5NS 6NS 8NS 10NS 12NS | 16-12NS|} 16NS 20NS 24NS 
RE is Pak cane waa’ on a ag eens Paar 
Tube Size | 4g Ke M4 He | 38 4g 58 4 | «1 1 14 1 ks 
Pipe Thd. 6 M4 % % | % 46 » | * | * |r fiw | 1% 
Sleeve * T A 6 8 Me | 41 s | % | $2 | 1 Me | 1% 1 Ks 19 
Nut B 3% ie | %e 58 16 | % | 1 | 1 Me |} 1% 11546 2% 
“Se Cc He Ya | 3a | ta | = 1%2 | MMe | 4364 5764 | 2982 1 564 14 
eres Pal FE ah eee 
Nipple D 142 | 14% | 1742 | Le | 136 | 1% | 1% | 2M2 | 2h | | 2%6 | 22% 
FT E 2764 13564 1232 | 12%2 | 19964 2 562 24% | 27%2 | 3 %2 | | 3*%32 31546 
—_——$$—$—$—— |} _— — ——_—<<——_— | —_____—__| | | | | 
Connector | F 1 Ye 1M%6 | 1% 1 %6 | 1 516 1 4 13% | 12%: 13442 | 2% 22342 
GT G 17764 13464 | 156 | 12342 | 15464 2 Me 23% | 27342 21516 | 31532 3 34 
a _— a es EE ee See Se Se ee 
ee Union | H 1% 1%2 | 1%e | 11% | 12442 2742 2 “es 21 b40 2 ls 21546 3 Ys 
; "eee 2] J 1292 2% | 2 Ke 2442 | 2% 2142 3 Ne 33132 | 4 %6 4% 5's 
; = | | | | | | —$—$<$—$=—_—<— —__—____—. —— -— 
\ Elbow K 2342 2742 | 342 1 42 1 542 1 46 1% 12342 12532 2 5i6 
90° L 1 64 1144 | 11542 1 %e 14464 1% 2% 21742 2 34 3 %2 
CT M MWe | “% | 4 | 34 1 “6 1 46 1 %e 1 %e 11Y%6 2 316 
eS ee ee | a ee ee ees ee ee ta SRY Sa ee ae ees 
Elbow | N 2340 | 2549 2542 | 2462 1 b2 1% 1 %2 11532 12342 1 7% 2 54 
5° O 1 4 | 11364 | 1 %2 1 % 13364 1'M%6 12932 2 %2 2146 227% 3 M6 
CT45 | P 1962 | 2432 | Me M6 % 1346 1% 1 6 14 1 1% 116 
meee See oy reese Pea Te Ss eek Sy Ye Sec BA ited 2) Le Fe Ae eas anti» 
Elbow Q 2342 2742 312 he ae 1 46 1% 12332 1146 2 %2 22442 
*El R 1 764 11464 | 15562 | 1%6 | 139% | 1% | 2% 2'%42 | 22942 34 316 
— -—_-—_ — el —— ef —) —— cc fa —_——— | —$ — — —— — 
pen Ss 2349 2742 3lge 1 M2 1% 1 46 1% 12342 11546 2 %2 22132 
TEE T 1 Ya 11% 1152 1 %6 13% 4 1% 21% | 2% 22932 34 216 
*JT U 1 %e6 1'%6 11546 246 | 2% | 2% 3 3 Ke 3 % 4 %6 5 346 
Vv 2742 | 21742 | 21% | 3% | 3 72 | 3 % 434 5 Me | 516 | 6 ts 7 % 
TEE Ww 2342 2742 3142 | 1% | 1% 1 46 1% 12342 11546 2 %32 27342 
Male xX 1 764 1'%64 115g2.] 1%6 | 13% | 1% 2% 21742 229%%2 | 3% 3'M6 
Run ¥ 11342 119$2 12342 | 12542 | 2%6 | 2% 21546 | 3 942 | 3 5g 41930 5 742 
RT | Z 15464 2 ba 2 %2 2 %6 24364 | 3 Me 3 %6 4 342 4192 | 5 %e 64 
TEE A’ 16 34 34 | 4 | 1Y%6 | 1 Ke 1 %6 1 %6 1'\%6 2 46 2 %e 
» | Male Side B’ 1 %6 1'Me 11546 | 2 Ke 2He | 2% 3 3 %6 3 %6 4 56 5 38 
ST C’ 2 742 21442 215446 | 3 4% 3 %2 | 3 % 44 5 Ms 5 6 6 M6 7 He 
E $$ —— —| ————___— VS —— SS = 7 _——— | —_$ | | ———_—__—_|_—__— -_—— 
coat D’ 2942 342 1 Me 1 32 1% | 1% 116 1292 1342 21932 3 
TEE Eb’ 11964 12564 11742 1 5% 14764 2M%6 | 2 %e6 22342 2'%46 3 %e6 4 ‘42 
MT i 11342 | 1!%:2 12349 11346 2 “6 2 4 22542 3 742 3!932 41352 5 Me 
G’ 1544 | 16464 2 %a 2'b42 23564 3 Ye 313$2 4 \s2 4 %e 5 36 6 32 
TEE H’ %o %6 M6 M6 1% 6 «| 1 13 i 1 46 1 346 146 2 M6 
OT J’ 11346 11546 2 “eo 2 Me 2% 3 3 36 31346 31546 5 Me 6 
Bs. 3 21%2 | 22542 | 3%6 | 3% | 31542 | 4% | 456 | Bho | 5% 7% | 8 Me 
* No pipe thread on these fittings. Nickel steel parts shall be of 125,000 lb. and interchangeable with products of 








Sleeves shall be made from copper silicon 
alloy or nickel steel. 

Nuts and fittings shall be made of brass, 
alum. alloy or nickel steel. 

Nickel steel nuts, fittings and sleeves shall 


per sq. in. T.S. and cadmium plated spec. 
AN-QQ-P-421. 

Aluminum alloy parts shall be anodized 
spec. 98-20005. 

Inside fittings shall be free of globules of 


Parker Appliance Co., Cleveland, Ohio. 
Pipe threads in accordance with spec. 
25525. 
Dimensions are approximate for drafting 
room use only. 


SAN be used on all steel tubing and on steel metal and foreign matter. Note — Size 16 sleeve, “T”’; _nut, 

: tubing only. | Example of part no. 811BT2D is nut, “BT”; union, “HT”; elbow, “ET”; 

ADA Copper silicon alloy sleeves shall be used 3-piece tube fitting, alum. alloy, 4% tube. and tee, “JT” are used with size 16-12 
with brass and alum. alloy fittings only. Commercial product. Must be equal to fittings. 
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The lads who fly our bombers are 
teamed temperamentally for friction- 
free and split-second co-ordination to 
beat the enemy to the punch. They are 
the height of “all for one, one for all.” 

Likewise, in their “Suzy Q’s” and 
“Fat Emma’s,” tons of intricate ma- 
chinery and instruments turning on 
thousands of ball bearings function 
freely, smoothly and accurately—all 
to one paramount purpose— defeat to 
the Axis. 

And teamed with men and mecha- 
nism, New Departure Ball Bearings 
are carrying the brunt of this job— 
reducing friction, keeping things cool, 
postponing wear and maintaining 
precise location of parts. In fact, New 


NEW DEPARTURE ¢ DIVISION OF GENERAL MOTORS e BRISTOL, CONNECTICUT 
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NOTHING ROLLS LIKE A BALL 


NEW DEPARTURE 
ball bearings—as near 
perfection as engineering 
science can make them— 
help to keep ’em.. flying... 
rolling...firing...winning 


New D, 





Departure has a major responsibility ena sthbines 

in the whole ball bearing war produc- 

tion program. 3189 ; 
... Help America to hasten Victory—Buy War Bonds Today kK 
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ACCURATE FLOW RATE MEASUREMENT 


There are several excellent reasons for the wide and increas- 
ing use of rotameter flow rate meters in the aviation industry. 
No other flow meter combines high visibility, instantaneous 
response, wide flow rate, even scale divisions and low pres- 
sure loss with high accuracy. The final impetus has come 
from the development of the patented Stabl-Vis rotameter 
by Fischer & Porter Company. It is the only flow meter that 
compensates for variations of viscosity and density in the 
fluid being metered. For further details, write for catalog 
63-F on “Aviation Rotameters. ” 








ROTAMETERS 


for Ground. Testing 


MULTIPLE TUBE FLOW METER 


For GROUND TEST WORK, we manu- 
facture single or multiple tube rotameter 
panels for gasoline, diesel fuel, hydraulic oils, 
lubricating oils, Prestone, de-icer fluid, 
oxygen, air, and many other fluids. The 
Stabl-Vis design that compensates for vis- 
cosity and density variations is a standard 
feature of these meters. Used by all of the 
major aviation manufacturing companies. If 
you will submit details of your flow test 
problem, we will gladly give you our recom- 
mendations. 





HYDRAULIC OIL FLOW METER 


(Right) This armored Stabl-Vis rotameter is 

used for ground tests on high pressure hydraulic lnendinen 2 
oil systems and accessories. Manufactured in a 

series of designs for pressures from 600 to 10,000 

pounds. The only flow rate meter that will handle 

viscous flows with high accuracy. Write for 

bulletin 43-D. 


WEIGHT RATE TEST ROTAMETER 


(Left) The Figure 12 Weight Rate Test rotameter 

combines the full features of the Stabl-Vis rota- 

meter and measures liquid fuels directly in 

“pounds per hour with its high accuracy un- 

ees om changed by wide variations in viscosity and den- 
sity in the fluid being metered. It is used by 

practically every manufacturer of aircraft equip- 

ment for measuring flow rates of liquids and gases. 





You will be able to see our latest developments at BOOTH 
304-306—CHEM SHOW, NEW YORK—DEC. 6 to 11. 


FISCHER & PORTER CO. 


310 COUNTY LINE ROAD, HATBORO, PA. 





REMOTE READING FLOW METER 
This new remote reading flow rate meter 
for gasoline, “‘lube”’ oil and other fluids in 
aircraft sets a new standard of accuracy. 
It incorporates the patented F&P Stabl- 
Vis rotameter feature and consequently 
is the only flow meter to compensate 
automatically for viscosity and density 
variation in the fluid being metered 
Single engine unit complete weighs only 
4% lbs. Dual unit for twin engines 
weighs 8!4 Ibs. Write for complete details. 

















DIRECT READING FLOW METER 
The direct indicating Stabl-Vis rotameter 
is the standard of comparison for all fuel 
flow meters for use in airplanes. It is 
extensively used in Navy and Army 
planes. Excellent for flight test work also. 
Send for bulletin No. 105. 





Rotameters for de-icer fluid flow in two- 
and four-engine planes have individual 
floats which indicate visually the amount 
of fluid flow to each propeller or car- 
po soa” They also have built-in needle 
valves for acctirate control of the amount 
of the flow. These meters conserve de-icer 

fluid and relieve the pilot’s tension during 
the anxious moments when ice starts to 

form. The two-engine meter weighs 11 

ozs.; the four-engine meter, 1 Ib. 14 ozs. 
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Review of Patents 


By A. HARRY CROWELL, 
Registered Patent Lawyer 


OLLOWING are digests of some of the 
| Spee interesting recent patents on 
aviation developments granted by the 
U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and pro- 
cedure in applying for patents and 
trademark registration. Address _in- 
quiries to him, care Aviation, 330 W. 
42nd St., New York. Printed copies of 
any of patents listed are obtainable at 
a cost of 10 cents each, directly from 
U.S. Patent Office, Washington. 


Hydraulic Control System for aircraft 
utilizes an electrical synchronizing gear 
designed to maintain automatically proper 
synchronism between pilot control and 
control surface.—2,315,270, filed Feb. 26, 
1941, patented Mar. 30, 1943, R. W. Pal- 
mer, assigned to Vultee Aircraft. 





Flying Boat Development provides spe- 
cial supporting and/or stabilizing floats 
which can be folded to form the bottom 
of the fuselage while the plane is in flight. 
Folded float is streamlined into fuselage 
contours.—2,320,574, filed Jan. 31, 1939, 
patented June 1, 1943, C. Dornier, vested 
in Alien Property Custodian. 


Supporting Float for Aircraft. Float is of 
retractable wing type and is so con- 
structed that it can be oscillated on its 
support and retracted along length of 
This permits float to be folded 
between the wing beams. It is stated 
that the wing strength is not decreased. 
— 2,320,597, filed Mar. 31, 1939, patented 
June 1, 1943, H. Hertel, vested in Alien 
Property Custodian. 


wing. 


Anti-Icing Duct. This invention provides 
a duct for exhaust gases, or other hot 
pass through the interior of 
leading edge of wing. Duct is made as a 
structural part of the wing and thus 
carries a part of the wing load. In this 
manner very little weight is added to 
wing.—2,320,870, filed Sept. 20, 1940, 
patented June 1, 1943, C. L. Johnson, 
assigned to Lockheed Aircraft Corp. 


gases, to 


Mounting for Aircraft Components con- 
cerns aircraft retractable landing gear 
arrangement. There is a hydraulic sys- 
tem which, in the act of retracting the 
landing gear, loads a spring thus furnish- 
ing the power to extend the gear for land- 
ing. The spring, contained within the 
hollow supporting arm of the gear, will 
extend the gear whenever the conven- 
tional latch is withdrawn.—2,321,065, 
filed Jan. 29, 1941, patented June 8, 1943, 
P. W. Burke, assigned to Dowty Equip- 
ment Ltd. 


Rotative Winged Aircraft. The invention 
here is for a control and movement sys- 
tem for rotors of a dual-rotor autogiro. 
The rotors are mounted on arms extending 
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laterally in relation to the fuselage, and 
the arms are adapted to rotate so as to 
tilt the rotors forwardly to provide transi- 
tional flight while maintaining the fuse- 
lage level.—2,321,572, filed Mar. 16, 1940, 
patented June 15, 1943, H. S. Campbell, 
assigned to Autogiro Co. of America. 


Airplane Control Device. 
ment is particularly for the control of 
wing slots and flaps. The control ar- 
rangement is such that the slot covers 
and the flaps are operated simultaneously 
and are positively locked against any 
movement except when the pilot desires. 
Slot covers are further locked so that 
they cannot be moved under any circum- 
stances until the flaps have been moved.— 
2,321,837, filed Nov. 12, 1940, patented 
June 15, 1943, F. R. Maxwell. 


This develop- 


New Engine Control Means incorporates 
a combined throttle control governor for 
an aircraft engine and a variable pitch 
propeller controller. The engine con- 
troller is a speed-responsive governor 
which maintains the engine at a con- 
stant speed, and the propeller governor is 
a torque-responsive device responding to 
the tork load of the engine in order to 
vary the propeller pitch—2,322,303, filed 
Mar. 1, 1938, patented June 22, 1943, E. 
Martin, assigned to United Aircraft Corp. 


Propeller Pitch Control. Here, invention 
is for a self-contained airplane propeller 
which has no outside controls for varying 
blade pitch. Instead, blade is varied from 
takeoff position to flying position by 
inertia and aerodynamic forces operating 
against blade. Upon reaching flying posi- 
tion, blade is automatically latched against 
further movement.—2,322,352, filed July 
10, 1941, patented June 22, 1943, H. A. 
Frazier. 














“To provide a tail-less aircraft without 
excessive inherent stability,” Donovan R. 
Berlin has designed a pusher-type plane with 
control surfaces on elongated booms A at 
wing tips. Rudder B and elevator C are con- 
trolled from cabin D so that rudders move 
in same direction while elevators can oper- 
ate in same or opposite direction to act as 
ailerons.—2,326,819, filed Aug. 28, 1940, 
patented Aug. 17, 1943, assigned to Curtiss- 
Wright Corp. 























































Heligyroplane. This design (definitely on 
the implausible side) calls for a combined 
helicopter, auto-gyro, and conventional 
plane. Described is a rotor so constructed 
that its two blades may be locked later. 
ally to act as conventional plane wings, 
The single engine would power the craft 
(i) with tractor propeller and_ rotor 
“fixed” as a conventional plane, (2) with 
tractor propeller and rotor idling as ay 
autogyro, or (3) as a helicopter with 
engine geared to the rotor.—2,322,715, 
filed July 24, 1940, patented June 22 
1943. T. Kloeren. 


Lateral Control for Aircraft. This pat. 
ent is for a system to control the move- 
ments of lateral-control air slot plugs so 
that the air slots in the two wings may 
be operated together or individually. In 
individual operation of one plug, the other 
plug would be locked in a closed position, 
—2,322,745, filed Dec. 13, 1940, patented 
June 29, 1943, F. M. Rogallo. 


Propeller Unit to prevent vacuum condi- 
tions at the rear of propeller hubs in- 
corporates a tube having axial external 
screw fins. This tube is supported on 
the round stock of the propeller, and 
rotation of the propeller in turn rotates 
the tube, the fins then breaking the 
vacuum.—2,322,763, filed Jan. 8, 1940, 
patented June 29, 1943, W. Martino. 


New Servo System for aircraft employs 
a built-in pressure-responsive device in 
each control surface. It is stated that 
it will permit the weight to be appre- 
ciably reduced by obviating use of the 
conventional servo motor. — 2,322,782, 
filed Jan. 13, 1942, patented June 29, 1943, 
A. B. Hemstreet, assigned to Sperry Gyro- 
scope Co. 


Airscrew. This propeller is provided with 
a main-load bearing portion constructed 
of relatively heavy material plus a non- 
load bearing portion built of some cellular 
lightweight material. Named as suit: 
able for latter are synthetic resins, ex- 
panded cellular rubber, and expanded 
cellular metals. Over-all reduction in 
weight is stated to decrease the over-all 
centrifugal torque on propeller.—2,323,166, 7 
filed Aug. 21, 1939, patented June 2% 
1943, F. M. Thomas, assigned to The de: 
Havilland Aircraft Co. 


Anti-Icing Construction. This patel 
features a system wherein heated 
or exhaust gases pass through duet 
located in critical areas of aircraft. 

sign is for ducts running through plane’ p 
movable control fins, and with light weigh p 
construction it is stated that overal o 
weight of control fins is not increased- 


2,324,303, filed Feb. 25, 1941, patente ? 
July 13, 1943. Lockheed Aircraft, Cor) p 
a 
Simpler Landing Gear is reported throug! 
construction around pyramidal type trs ‘ 
arrangement so that retractable unde! | 
carriage requires less moving parts and! 6 
of lighter weight. There is said to be ™ 4 
sacrifice of strength, and arrangement fo r2 


folding gear into wing is described as & 
tremely compact.—2,323,367, filed Ju 
10, 1941, patented July 6, 1943. E. ¥ 
Bertron, assigned to Brewster Aeronall! / 
eal Corp. Or 
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Power per pound is 

the general criterion 

- for aircraft engine 

valuation. Take-off 

power, size, life, reliability and altitude 

performance are important criteria but 

other things being equal there is no sub- 

stitute for “less weight.” In Cyclone 9 — 

powered planes the weight saving equals 
an extra passenger per engine. 

Ten years ago, the Cyclone 9 weighed 
1.2 pounds per horsepower. Since then, 
600 HP has been added at a cost of only 
{20 Ibs. in materials, cutting the weight 
ratio to .97 pounds per horsepower. 


Wright engineering developments 
made this power gain possible. The Dy- 
namic Damper, for example, added 20 
pounds weight but permitted an initial 

increase of 100 horse- 
power and opened 
the way to the pre- 
sent high ratings. To- 
day’s Cyclones use a 


Cyclone crankshaft Steel crankcase which 


with Dynamic Damper not only permits an- 


other 100 horsepower increase but is ac- 
tually lighter than the forged duralumin 
case. Tripling its fin area, the Cyclone 


cylinder now produces 150 horsepower 









POW 8 8S THE TONNAGE Oo F ee A IR 


Pimithe Extra Passenger in a Wright Cyclone 


in the same cubic 
displacement which 
developed only 83 
horsepower in 1933. 

Thus Wright en- 
gineers have steadily extracted more and 


Cylinder development 
1933 — 1943 


more power for smaller expenditures of 
material, so that today’s Cyclone 9 is 
13.5% lighter than any other engine in 
the same power class. This 13.5% means 
175 lbs. advantage—or one passenger per 
engine—a payload bonus creating reve- 
nue dollars for the commercial operator. 
+ © 7 
Wright Cyclones pay their way. 

















VIBRATION a Peace- 
Time Problem Too 


Very often costly repairs result 
from vibration-loosed connec- 
tions in your vacuum cleaner, 
radio, electric refrigerator and 
other household appliances. 
Boots Self-Locking Nuts, used on 
these appliances, will eliminate 
repair bills caused by this type 
of mechanical failure. Boots Nuts 
can't come loose, even under the 
severest vibration. After victory 
insist On products protected with 
vibration-proof Boots Nuts. They 
will be your assurance of more 
economical and efficient ser- 
vice from the household appli- 


ances you purchase. 











THEY FLY WITH THEIR BOOTS ON—SAFER 


Normal vibration can severely tax a plane. But imagine the 
strain vibration puts on the fastenings of big bombers which 





have been ripped and torn by enemy fire. That these huge 
craft, so punished, don’t “shake apart” in mid-air is due in 
important measure to the stout, vibration-proof Boots Self- 
Locking Nuts they wear. 


Boots Nuts, used on every type of U.S. aircraft, can’t come 
loose no matter how severe the plane vibration. Lighter than 
any other nuts, Boots have greater re-usability too. In ad- 
dition, they withstand the corrosive action of oil, water 
or chemicals—literally “outlast the plane.” They simplify 
repairs and maintenance. And they meet the exacting speci- 
fications of all government aviation agencies. 


oe 


BOOTS |. 


Self-Locking Nuts For Application In All Industries 


OTS AIRCRAFT NUT CORPORATION © GENERAL OFFICES NEW CANAAN, CONNECTICUT. 
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Coronados flown by Pan 
American to outposts of attack 


Teamwork...a vital weapon of the United 
Nations... begins in war production factories 
and extends to fighting units on every front. 

Teams of Rohr Production Fighters work 
around the clock preparing huge Consolidated 
Coronados for the next team... skilled flight 
crews of Pan American World Airways...on 
a mission of quick supply to far-flung forces 
of the Allies. 

Teamwork is the dominant spirit of men and 
women on Rohr production lines... deter- 
mined to help cut the time to Victory! 





HELPING TO WRITE THE STORY OF TOMORROW 


ROHR AIRCRAFT CORPORATION . 
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Fighting Line-Abreast 


By J. L. LOWREY 


One of the most successful fighter plane tactics used in the spectacular 
defense of Malta was line-abreast formation. Its flexibility for offense 
as well as defense is described here by a fighter pilot who flew with 





the RAF at Malta for six months. 





NUMBER of new combat formations 

have been developed in this war, 
and of these the most effective is the 
line-abreast formation used by single- 
place fighters, both offensively and de- 
fensively. The island of Malta was 
the real proving ground for this for- 
mation. It had been used in Germany 
and England by both the RAF and the 
Luftwaffe before the aerial blitzes on 
Malta made history, but its true devel- 
opment appeared in the air actions of 
the RAF in defense of the island against 
the fighter sweeps and bombing raids 
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carried out by the Luftwaffe and the 
Italian Air Force. : 

As in all modern fighter formations, 
line-abreast has its basis in the pair 
system: Two aircraft assigned to fly 
together and act as a unit for mutual 
protection. A single aircraft in the 
combat area is useless, no matter how 
experienced or wary its pilot may be. 
It has been found that two is the larg- 
est number of fighters that has a hope 
of sticking together in heavy air action; 
even when flying in twos it’s a common- 


separated if fighting becomes violent. 
Accordingly, line-abreast formation is 
built up of two pairs of fighters, a total 
of four aircraft in the section. Number 
designations of the aircraft relative to 
their position in the formation vary in 
different air forces. I shall use the 
RAF number designation here. The for- 
mation consists of four fighters flying 
on the same level and in such a relative 
position to one another that a line 
drawn through the wing of any aircraft 
in the formation from tip to tip would, 
if projected, pass through the wings of 
the other three fighters. If you im- 
agine four fighters at the same level, 
abreast of each other, flying with wide- 
spaced intervals, you have a picture of 
line-abreast as flown in combat. 
Spacing between the aircraft of the 
formation varies with the duty assigned 


place occurrence for pairs to become x the.group, personal preferences of the 


~~® individual... pilots, .and «the 





Fig. 1. Line-abreast formation. Generally it is made up of two sections of pairs—a 


four-plane unit compact and easily controlled. 


The flight leader is usually in the No. 1 


position, and the sub-section leader is in No. 3 position. 







No. I 


= & 


“No. 2 under No. / 
ah halfway through turn 


* Turn begins 


Fig. 2. The 90 deg. turn by a section of a flight in line-abreast formation. The No. 2 
plane, swinging under and assuming the position formerly held by No. 1, travels no farther 


than does No. 1. 
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spacing 
desired by the:leader of the formation. 
An average distance between aircraft 
is 200 ft. for spacing of the individual 
fighters in pairs and 250 ft. between 
the pairs themselves. 

Using the British number designa- 
tion for position, let’s consider a line- 
abreast formation, and for the purpose 
of explanation, let us say that the sec- 
tion is flying north: The fighter on the 
extreme left, or west, of the section is 
No. 2, the next fighter is No. 1 (forma- 
tion leader), the third aircraft is No. 3 
(sub-section leader, this pilot taking 
over in case the leader is forced down), 
and finally on the extreme right or east 
of the formation is No. 4. Now taking 
the formation again: On the left Nos. 
2 and 1 operate as a pair and on the 
right Nos. 3 and 4 comprise the second 
pair. (See Fig. 1.) 

One of the many points that make 
this formation an excellent one is its 
extreme flexibility and the rapidity with 


_ whieh turns can be executed as a group. 


In aerial combat a formation with 
which a cohesive turn can be made 
swiftly and with no danger of leaving 
some of the aircraft behind is an advan- 
tage that cannot be exaggerated. 

A turn in line-abreast seems compli- 
cated and difficult on paper, but in the 
air it works very smoothly and is easy 
to learn. The maneuver is worked by 
means of cross-under turns, that is, the 
fighters cross under one another in mak- 
ing the turn. If this type of turn is 
properly flown the pilot doesn’t have 
to use his throttle to keep his position. 
This means not only that gas will be 
saved, but that all the aircraft in the 
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tion will burn the same amount of 
el. There is no chance of one pilot 
boning out of gas before the rest of 
.. formation does, and the section 
der will not overestimate the amount 
gas left in the tanks of his other 
bree aircraft. 


Formation Turns 


In analyzing the turn, let’s use a pair: 
wo fighters are flying line-abreast— 
os. 1 and 2, No. 1, the leader, ini- 
ates the turn. Let’s assume that he 
ants to make a 90 deg. change of 
rection to the left, and that his No. 
man is on his right as the turn starts. 
he leader begins to turn and as he 
oes so No. 2 starts a turn in the same 
irection, putting his nose down so that 
» will lose altitude in order to make 
is turn underneath the lead fighter 


ane, 

Halfway through the turn, when both 
shters have changed direction 45 deg., 
0. 2 will be directly, or almost directly, 
dow No. 1. As the turn continues 
0. 2 will slide over to the left of the 
sader, and when the maneuver is com- 
bleted No. 2 will have pulled up to his 
eader’s level and again be in position 
ne-abreast of his No. 1, but on the 
pposite side (the left). An alert pilot 
imply cannot be lost or left behind on 
his type turn. (See Fig. 2.) 

In turning 180 deg., a complete aerial 
bout-face, the procedure is identical 
sina 90 deg. turn, with the exception 
hat the No, 2 is in his original*position 
lative to his leader after the turn is 
opleted. Two 90 deg. turns are 
nade. Still assuming that we have a 
air of fighters making the turn, No. 1 
nitiates the move and No. 2 slides 
inder. At 45 deg. of the turn No. 2 
s underneath his leader, and at 90 deg. 
10, 2 is on the left of his leader in a 
ine-abreast. As the turn goes on, No. 
Pagain ducks under his leader so that 
t 135 deg. (three-fourths completed) 
‘0. 2 is again below No. 1, and by the 
ime the maneuver has gone through 
80 deg. No. 2 is abreast his leader, on 
le same level and on the side he was 
ta before the turn began. (See Fig. 
When four fighters are flying the 
procedure is the same. At the 45 deg. 
point of the turn all four aircraft will 
have “stacked” vertically, a compact 
lit, in the order of their formation 
position numbers—No. 1 at the top, 
0. 2 below, 3 below 2, and 4 on the 
bottom. In turns with a section of 
our, both the pairs and the individual 
ureraft will reverse their positions in 
90 deg. turn and end up in the same 


position after a 180 deg. change of © 


liteetion. This assures that the section 
tader and the sub-section leader will 
llvays be in the center of the forma- 
l—on the inside, which is as it 
ould be. 
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No.2 





lirica Turn begins 


Fig. 3. The 180 deg. turn consists of two fully executed 90 deg. turns. Planes end up in 
same relative positions after turn is completed. 


Combat Uses spaced formation this would be impos- 
sible. In wide line-abreast the fighter 
pilot can get a good look around the 
sky without worrying about running 
into the aircraft next to him in the for- 
mation. Second, a wide interval allows 
individual weaving. This is usually 
(Turn to page 314) 


In combat the formation is flown wide 
(at 200 and 250 ft. intervals) for a num- 
ber of reasons. First, wide formation 
allows the individual pilots to search 
their assigned area of the sky without 
danger of collision. In a tight or closely 
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Fig. 4. A lagging plane endangers the entire formation by leaving blind spot uncovered. 
This plane itself becomes vulnerable, and it breaks up the area defense patterns assigned 
for all planes in the flight. 
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U, there in the fore part of those wings, 
nestled snugly in gun troughs of FORMED 
INSUROK, are batteries of .50 caliber ma- 
chine guns—tough babies that pack a wallop 
—that are rough on anything that gets near 
them. 


Tough, too, are the troughs of INSUROK 
T-700. High impact strength lets them take 
the beatings and be ready for more. Yet, even 
more important is the weight reduction made 
possible by this versatile material. It saves 
priceless pounds wherever it is used. 


INSUROK T-700—a thermosetting, fabric 
type sheet material is also resistant to corro- 
sion and most chemical action. It has low 
heat conductivity and does not support fungus 
growth. 


Under proper processing, it permits simple 
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50 CALIBER BABIES 
Spit Bullets from Lightweight 
INSUROK CRADLES 


and some compound bending and has limited 
drawing characteristics. 

The forming can be done without requiring 
complicated, costly dies. Size and shape vari- 
ations and specification revisions can be easily 
met. It is therefore particularly well adapted 
to both large and small run, war-product 
applications. 

Richardson Plasticians will be glad to assist 
in the application of any of the many grades 
of Laminated or Molded INSUROK for pres- 
ent or contemplated products. Write for com- 
plete information. 
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\enaToR TRUMAN recently made a 
Ss speech in which he forecast—with a 
few “if’s’—a most rosy and prosperous 
future for us all. Among the items to 
help make the future rosy will be, he 
said, 100 hp., 100 lb., $100 plane en- 
vines. That price include a guarantee 
the engine won’t “leak gasoline”? 


e The other day high administration of- 
ficials slapped the aireraft industry 
down for trying to get a little idea of 
what was in store in the postwar era. 
It wasn’t a very subtle slap, either. The 
inference was only too plain; you lugs 
build airplanes, the planning will be 
taken care of for you. And what plan- 
ning! For within a very short time the 
Labor Department announced a study 
which forecast 12,000,000 unemployed 
after the war. The solutions? Things 
that smelled very much like bigger and 
better WPA. The bright voung men 
still seem to be with us. 


eNorth American Aviation’s President 
“Duteh” Kindelberger really started 
something with his rather amazing ques- 
tionnaires in which employees really 
ean—and do—take down their hair and 
say what they want. One comment eer- 
tainly ought to provide a clue to keep 
employees from quitting—it might not 
boost aircraft production, but it would 
certainly solve the “manpower problem”. 
This employee said, “of all the vice 
houses in America, Mr. Kindelberger, 
you operate the largest. Why not do 
something about that? Furthermore, 
I'll bet $10 that ‘Dutch’ Kindelberger, 
never reads this.” We’ll bet ten bucks 
the employee lost his $10. 


eTrying to catch up at one fell swoop 
on reading our numerous English con- 
temporaries we were struck by the con- 
stant plugging for superiority for Brit- 
ish aircraft in every category, for every 
purpose. In fact, some of the plugs 
would have done credit to a Hollywood 
press agent. 

Wasn’t it an Englishman—fellow 
named Shakespeare we believe—who 
said something about “methinks the lady 
doth protest too much”? _ 

*Stepping in to the restaurant at a 
thoroughly modern Central American 
airport not long ago the first thing to 
greet us was a neatly printed sign say- 
ing “Please do not put feet on the ta- 
bles or furniture.” Turned out to be 
deadly serious and a touch necessary. 
That port was on a ferry route and the 
pilots stranded there for more than five 
minutes immediately assumed the Amer- 
lan chair position—slumped way on 
the backs of their neeks with feet up in 

_ the air, We weren’t there long enough 

bo see if the signs worked or not, but 
the place was spic and span and the 
ood was good. 
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® Bullfesting with some pilots at an ad- 
vaneed fighter training base outside the 
country, Slide Slips felt very old and 
decrepit alongside the lieutenants, cap- 
tains and even some of the majors. 
Checking ‘round the cirele we found 
they all had a right to vote, but one 
serious lieutenant summed it up beauti- 
fully when he said, “I’m 24, but I sure 
feel like an old man around here.” 


@A young fighter pilot getting his 
operational training at a southern base 
recently had to bail out. As he stepped 
out on the wing for his first parachute 
jump he was filled with a horrible fear. 
Not of jumping—he didn’t give that a 
second thought—but of the millions of 
venemous snakes he visioned slithering 
through the slimy swamp to eagerly 
sink their fangs in him. He lived 
through it, but only after really “sweat- 
ing it out” atop the broken plane as 
he awaited the crash erew. 

He’s overseas now. Where? At a 


base reputed to have more snakes per 
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square foot of airport, hangar,. and 
barracks than any two. others in the 
world, 


@ Draft board medicos were once sup 
posed to accept a draftee just by seeing 
if the body was warm. So desperate 
are aireraft manufacturers for man- 
power they'd eliminate even that test 
if they could. 











“Maguire's out to beat Senator Truman’s prophesied ‘100 hp.. 
100 lb., $100 engine’—and put it in a helicopter to boot.” 
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Heading five miles high on engines 





that Studebaker craftsmen built 


The whole world knows the war rec- 
ord of the mighty Boeing Flying For- 
tress. That devastating bomber gets 
its tremendous flying power from su- 
percharged Wright Cyclone engines, 
large numbers of which are built by 
the famous master craftsmen of the 
Studebaker plants. Many of these 
men are fathers of younger Stude- 
baker craftsmen noW® in uniform. In 
peacetime, these fathers and sons ap- 
plied their talents to the manufacture 
of Studebaker Champion, Command- 


Awarded to Aviation Division 


. 
BUU4OS WRICHT 
CYCLONE ENGINES 
FOR THE BOEING 
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er and President motor cars, as well 
as Studebaker trucks, for civilian use. 
Today, the members of the Stude- 
baker working force are producing 
tens of thousands of big multiple- 
drive military trucks in addition to 
Flying Fortress engines and other 
war matériel for the Allied fighting 
fronts. They’ll keep at that task until 
victory permits them to devote their 
skill to the marvelously advanced 
new Studebaker cars and trucks of 
the better days to come. 


of The Studebaker Corporation 
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Studebaker war trucks are serving the 
wide world over— Studebaker is one of the 
world’s largest builders of big, multip!e-drive 
military trucks. With that equipment, plus 
Flying Fortress engines and other war mate 
riel, Studebaker is playing a part in helping of 
Nation and its Allies win decisive victory. 


* BUY U. S. WAR BONDS * 
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No Achilles Heel 


This slashed-in-two Flying Fortress* 
theoretically should not fly. There had 
been stiff fighter opposition. In the 
melee, a Messerschmitt, crazily out of 
control, crashed into it. 


The German plane was destroyed 
on impact. The Fortress’ fuselage was 
ripped diagonally from top to bottom. 
Control surfaces were carried away. The 
tail gunner, suddenly imperiled in his 
wabbling section; crawled forward over 
the narrow floor structure that held the 
parts together. And the Fortress flew 
steadily for an hour and three-quarters 
~back to her base for a perfect landing! 


Often the question is asked about 
Boeing Fortresses: “How can they do 
it?” One Fortress came home with 2000 
bullet holes, and with big areas of both 
wing settions shot away. Another had a 
hole in the fin “large enough for the 
navigator to walk through.” Others have 
come in with rudder and elevator con- 
trols sheared by gunfire. 


How can they do it? 


One reason is Boeing design. The 
Fortress has no Achillés heel, no highly 
vulnerable spot for the enemy to attack. 
No single structural member has to_carry 
the entire load for its section; even when 





Buy War Bonds and Stamps 


large portions of the plane are badly 
damaged, the Fortress usually is strong 
enough to remain aloft, fight off its 
enemies, and return home. 


There are other reasons, of course — 
many of them. But they all stem from 
what has been termed the integrity of 
Boeing products. Soundly and conser- 
vatively engineered, honestly built, these 
products always have done more than 
has been expected of them. True today, 
it likewise will be true in peacetime to- 
morrow ... if it’s “Built by Boeing’ it’s 
bound to be good. 


DESIGNERS OF THE FLYING FORTRESS + THE STRATOLINER + PAN AMERICAN CLIPPERS BOE ING 


"THE TERMS ‘‘FLYING FORTRESS’ AND ‘‘STRATOLINER'’ ARE REGISTERED BOEING TRADE-MARKS 
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Air Transport Charts Routes 
To New Horizons’ 


By J. PARKER VAN ZANDT 


“Which way?" and “How far?" cre prime questions as operating 
figures and pertinent mail, express, and passenger factors are 
analyzed to gage air carrier trends in the coming decades. 





+ pecan INTRODUCES a_ revolution- 
ary element into human affairs. 
It represents a fundamental revision in 
the ways of mankind. It is creating a 
three-dimensional consciousness, an 
awareness of the personal implications 


Total Traffic 
98,598,000 Ton-Miles 


3 Carriers 11.5%* 


5.2 % 
3.2 % 


Northwest 


Braniff \A\ American 


’ Eastern 


Penn-Central 3.1 % < SS Ss United 





Source: Civil Aeronautics Authority 
Fig. 1. Distribution of traffic (inclusive of passengers, mail. and 
express) among the 16 domestic air carriers, fiscal vear 1940. 
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of flight on the part of millions of 
people throughout the world. 

Our problem is to evaluate these 
changes as they appear due to affect the 
United States in 1950 or 1960—to indi- 
eate both the direction and the distance 
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we may reasonably expect to advance 
under wise guidance during the next 
decade or two. 

Total investment in scheduled flying 
operations in 1939 was roughly $150,- 
000,000, of which our foreign and do- 
mestie carriers’ own investment ae- 
eounted for 45 pereent, the Federal 
government s apportioned investment in 


*A portion of Part II, section 1, of the 
study ransporitation and National Policy, 
issu.d by the National Resources Planning 
Board and reprinted from House Document 
883, Tith Congress, by the Office of Air 
Transport Information, Department of Com- 
merce. 


Total Expenses 
$8,186,700 
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Source; American Airline 


Fig. 2. American Airlines’ distribution of operating expenses 
for the six months ended June 30, 1940. 
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airways for five percent, and airports for 
50 percent. The global investment in 
hoth scheduled and non-scheduled flying 
in 1939 was about $438,000,000, three- 
fourths of which was in airports and 
one-third of which was assignable to 
heduled air transportation. 

Sixteen private airline companies com- 
prise the bulk of the domestie air trans- 
portation system. Of these, the four 
largest carried, in 1940, four-fifths of 
the total eargo of passengers, mail, and 
express, one company alone accounting 
for 30 percent. The six smallest oper- 
ators together handled only 2.5 percent 
of the gross traffic (see Fig. 1). 

The financial structure of the air- 
carrier industry contrasts sharply with 
that of most rail transport companies: 
4s shown by Table I, less than 10 per- 
eent of the combined airline capital is 
in funded debt, and less than 50 per- 
cent of total assets is in fixed assets 
(plant, equipment, and land). 

Total domestic revenues from all 
sources were approximately $65,000,000 
in the fiseal year 1940, an increase of 
183 pereent over 1935. Total revenues 
on the foreign routes were $20,000,000 
in the calendar year 1939, an increase 
of 112 percent in the five years. Forty 
ents of each dollar received by do- 
mestie carriers went to salaries and 
wages; fuel took 9.4c.; insurance, de- 
preciation, and other expenses accounted 
for 45¢., leaving 2.le. per, dollar of 
income for net operating profit. The 
profit trend in 1940, however, was 
sharply upward, net operating income 
representing almost 10c. out of every 
dollar earned. 

There is considerable variation in unit 
fares among the domestic carriers and 
over different routes, the average rang- 
ing from 4 to 6e. per revenue passenger- 
mile. On foreign routes passenger fares 
average about double domestic rates, or 
approximately 10e. per mile. Domestic 
air express rates have changed little in 
teeent years, averaging over 80c. per 
ton-mile, or some 60 percent higher than 
equivalent passenger fares. 


Operating Figures 


On Dee. 31, 1939, all aircraft em- 
ployed by the scheduled airlines were 
‘overed by passenger liability, public 
liability, and property damage insur- 
ance. The limits most commonly car- 
ned for passenger liability were $1,000,- 

per aireraft per accident and 
$75,000 for any one passenger. With 
tespect to publie liability, the general 
limit carried was $50,000 per person, 
$100,000 per accident, and $50,000 for 
Property damage insurance. The aver- 
age premium paid by domestic earriers 
0 19389 was 1.33 mills per passenger- 
mile for passenger liability insurance 
ind 1.15 mills per plane-mile for public 
lability and property damage insurance. 
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Air transport operation expenses may 
be divided appropriately into three gen- 
eral classes: 

1. Those which vary primarily with 
the volume of flying and type of equip- 
ment; 

2. Those which vary with the volume 
and nature of traffie handled. 

3. The overhead and general adminis- 
trative costs which, relatively, are little 
affected by moderate changes in either 
the volume of flying done or service 
rendered. 

For a 2]-passenger DC-3 employed 
2,000 flying hours per year and wholly 
depreciated in six years (engines in 
5,000 flying hours) these direct costs, 
excluding any interest on investment, 
amount to about 35¢. per revenue mile 
in current domestic operations. For 
a 40-passenger DC-4 eruising some 30 
mph. faster (220 mph.) the significant 
cost computed on the same basis should 
approximafe about 66c. a mile. In- 


TABLE I—FINANCIAL STRUCTURE OF THE 





AIRLINES 
(In thousands of dollars) 
Domestic Foreign 
(As of June (As of Dec. 

30, 1940) 31, 1939) 

Wenies Get... 6 3c. 05: $4,439 $2,115 
Preferred stock......... ed 
Common stock.......... 21,321 7,393 
Surplus reserves......... 64 1,681 
Capital surplus......... 20,241 10,458 
Earned surplus......... —884 1,715 
45,746 23 ,362 

Wee WORE Bok co occa oars 41,307 21,247 
‘Tous ampets. . ose 60 405 30,355 

Fixed assets in percent of 

total assets........... 45.3 48.6 





tensity of use of equipment has a pro- 
found effeet on significant costs. Double 
the utilization assumed above would re- 
duce the direct cost for the DC-4 to the 
neighborhood of 55¢. per mile. 

Obsolescence is still the primary eause 
for rapid plane write-off, rather than 
actual depreciation. 

Thus, the direet costs are now less 
than 2e. per passenger seat-mile avail- 
able on a number of domestie airlines; 
indeed costs are rapidly trending to 
ward 1.5¢. It is probable that, within 
a reasonable future, the signifieant cost 
will approach le. per passenger seat- 
mile on a capacity-operation basis. 

The question of overhead may be 
examined in terms of one of the major 
domestic air carriers—Ameriean Air- 
lines—which in the last fiseal year per- 
formed some 30 million ton-miles of 
revenue service. As shown in Fig. 2, 
sales, advertising and publicity, taxes 


(exeluding ineome tax) and _ general 
and administrative expenses together 


amounted to about 20 percent of the 
total operating cost. Hence, including 
overhead, a gross expense in the neigh- 
borhood of 2e¢. per capacity-seat-mile 
may be anticipated within a reasonable 
future. 

Comparison on a plane-mile basis is 
not very helpful because a “plane-mile” 
is no more a definite unit of service 
than a piece of string is a unit of length. 
The most satisfactory common denom- 
ination of costs is the pay-load_ ton- 
mile. Fig. 3 (over) indicates a marked 
downward trend per pay-load ton-mile 
carried, from 95e. in 1935 to 59.5e. in 
1940. 

Eastern Air Lines, one of the lowest 
cost operators, shows a unit expense of 
about 28¢e. per pay-load ton-mile of. 
fered.” A projection of the past five- 
year trend suggests a unit cost of less 
than 20¢e. per capacity-ton-mile within 
a few years. This is for gross operating 
expenses, ineluding sales, traffic, adver- 
tising, administration, and overhead. 

Catering to enhanced passenger com- 
fort has worked against a reduction in 
unit pay-load eost during recent years 
Together with other changes in opera- 
tion practice, there may result an ulti- 
mate significant operating eost per 
cargo capacity-ton-mile approaching 5 
or 6e. To this would have to be added, 
ot course, the airline’s overhead, equiva- 
lent to perhaps 2-2.5¢. per capacity-ton- 
mile, as well as such pick-up and deliv- 
ery expenditures as are inherent in 
handling cargo traffic. 


1. Curiously enough, two essential char- 
acteristics of an air carrier are not reported 
to the government, namely, the ton-miles 
of transportation service, both sold and 
unsold, operated by a carrier during a 
given accounting period, and the proportion 
of these capacity-ton-miles actually- pro- 
ducing revenue. While the capacity-ton- 
mile unit costs developed herein are derived 
from incomplete or inconsistently reported 
data, they may probably be considered as 
within 10 percent correct. 
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Airmail revenue is still the backbone 
of the air transport industry. Indeed, 
it may be said’ to be the indispensable 
keystone in the airway arch, as without 
such assistance practically all the air- 
lines would report substantial losses. 
This raises the question as to what 
would happen if the airmail surcharge 
were now to be reduced. 

Non-loeal first-class mail in the fiscal 
vear 1939 totaled some 70 million net 
ton-miles, of which about 75 percent 
involved a distance of 400 mi. or more. 
If we assume that mail traveling 400 mi. 
or more is ultimately expedited by air, 
this would mean an additional mail 
traffic to the air earriers of something 
over 50 million net ton-miles. Adding 
the weight of containers at 10 to 12 
percent the resulting gross mail traffic 
by air would be on the order of 70 
million ton-miles—some seven times the 
present airmail volume. 

The Post Office Department in 1939 
paid the railroads for the transporta- 
tion of all classes of mail some $100, 
000,000 of which approximately $20,- 
000,000 was chargeable as_ first-class. 
If the volume of first-class mail for- 
warded by rail were reduced some 75 
pereent and the payments decreased in 
proportion, railroad receipts from the 
Post Office would only be reduced by 
15 pereent. Yet the great acceleration 
in first-class mail service by air might 
easily result (through expedited business 
turn-over) in increased space require- 
ments to handle additional seeond-, 
third-, and fourth-elass matter. The 
direct loss to the railroads in first-class 
mail revenue might be more than made 
up by an inerease in other classes. 
There is also the possibility that an 
enhanced rate of exchange of business 
correspondence will stimulate the gross 
volume of business turn-over and thus 
will increase the amount of freight mov- 
ing on the railroads. 

Neither would Post Office gross 
revenues be adversely affected to an im- 
portant degree by elimination of the 
surcharge and the transfer of three- 
fourths of all letter mail to the air. 
The average aggregate cost to the Post 
Office for the transportation of non- 
local letter mail and airmail combined 
is 49e. per ton-mile. If one-fourth of 
the existing letter mail were to con- 
tinue to be forwarded by rail at current 
rates of postal compensation, the com- 
bined balance of first-class mail and 
airmail could be hauled by air without 
additional cost to the Post Office at an 
average compensation to the air carrier 
of 52c. per net ton-mile. First class 
mail would still yield the Post Office 
an average profit of $1.40 per ton-mile, 
or well in excess of $100,000,000 per 
year. 

What precise postal compensation to 
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Source: Civil Aeronautics Authority 
Fig. 3. Average unit operating expenses 
of the 16 domestic air carriers, fiscal years 
1935-1940. 





the air carriers would be necessary for 
the transportation of 70,000,000 ton- 
miles of mail per annum would depend 
on various faetors, principally on the 
number of additional routes and sched- 
ules that would be required, also on the 
average mail leads. During the fiseal 
year 1940, transport planes performed 
an average of about 30,000 mail ton- 
miles of domestic airmail service. The 
transfer of a substantial percentage of 
first-class mail to the air might increase 
the average service on primary routes 
to, say, 60,000-70,000 mail ton-miles 
per plane per year. In other words, 
about 800 to 1,000 transport planes 
would be needed to handle this alone. 

This, however, is only part of the 
story. There are some 1,200 first-class 
and 3,600 second-class post offices in 
the country. The former group pro- 
duced, in 1939, 78 percent of the non- 
local first-class mail pound-mileage, the 
latter 12 percent. Yet on Apr. 22, 
1941, there were only 330 scheduled or 
authorized airmail stops on domestic 
routes. Clearly, in order to service the 
mail properly, an “all up” mail policy 
providing next-day delivery to every 
important community in the country 
would require the development of a 
greatly expanded network of primary 
and feeder air routes. 

The establishment of some 200 feeder 
routes contacting on the average 20 or 
more points per route would serve the 
originating centers for 90 percent or 
more of all non-local first-clas mail. 
Such a feeder network might require the 
use of an additional 1,000 smaller planes. 

The movement of commodities by air 


has lagged in America. Abroad, 

the number of passengers flown is o 

a fraction of the high traffic in 4 
United States, the volume of comma 

ities moved by air is many times largg 

Over here, in the fiscal year 1940, » 

press represented only 3.1 percent 

the total ton-miles of service perforn Th 















































bringing in only 2.8 percent of the gn tio 
operating revenues of the 16 domes fs 


airmail carriers. In that year, py 
senger business represented over $4 
000,000; express $1,800,000. 

The present basic air express s 
ture was established in August 1f 
based on a charge of 4c. a pound 
100 mi., with a maximum of %6¢, 
lb. (But airmail, at 6c. an ounee, g 
costs 96c. per lb. Hence, above 
mi. cargo may be set by air mail 
cheaply as by air express.) For sk 
ments of average weight traveling ¢ 
700 mi. the air rate is from 61 tom 
than 9 times greater than the first-¢ 
rail express rate. This may explain, 
part, why air express has not develo 
as rapidly as other forms of air t 

Sinee the transportation of comm 
ities is a competitive business prineip 
on a price basis, some estimate of 1 
mate air freight rates is prerequis 
to a decision as to what proportion 
this business may ultimately move 
air. Such an estimate involves a de 
mination of the average load 
based on traffie flow, pick-up and 
livery ec<is. and operating expen 
all of which ean only be conjectural 
advance of actual experience. App 
ing available data we find an ave 
possible charge for air freight of I 
or less per ton air-mile. This is roug 
equal, on an equivalent basis, to | 
present charge for first-class and pi 
rail express shipments. 

First-class rail express traffic in 
represented approximately 750,000 
ton-miles per annum. Henee, it é 
not appear unreasonable to expect t 
air freight, under favorable ira 
stances, ultimately may develop a t 
of some 500,000,000 to 600,000,000 t: 
miles annually, representing a ¢ 
revenue in the neighborhood of $1 
000,000. This would mean an ineté 
of some 40 times the present gross 
express receipts (including that p 
ently deducted by American Rail 
Express) and an increase of about: 
times in the volume of air cargo han¢ 

Naturally, such a volume of busi 
ean only be realized through yeals 


painstaking development and grow 4)... 
involves not merely the introduetio? § Chamb. 
a fleet of low-cost cargo planes agg 
also the establishment of competig ' ot 


commodity rates and their effective 
plication by means of an _ integt 
nation-wide service. On these pre 
and those already indicated in the} 

(Turn to page 305) 
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Aboy e: at Kottbus, southeast of Berlin, where Pilot 
Chamb. rlin landed en route to Tempelhof Field, the 
Columbia gives this curious crowd something to think 
about. Kelow: the AT-21-BL gunnery crew trainer, 
how in produetion for the U. S. Army Air Forces, 











The Columbia won every event in its class at the 1926 Na- 
tional Air Races. In 1927, Clarence Chamberlin flew it from 
Long Island to Germany. In 1930, Capt. Errol Boyd and 
Lt. Harry Conner flew it from Newfoundland to England. 
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This remarkable combat photo shows 
one of the unescorted B-17’s in a 
fleet that rained destruction on the 
U-boat base and shops at Wilhelms- 
haven. Many of these powerful U. S. 
Army Eighth Air Force planes flew 
from America to England before they 
started their round-the-clock high 
level precision-bombing tasks over 
Germany. 

Here is the answer to all Germans 
who thought America was “too far 
away. Had the Nazi leaders been a 
little brighter, they might have 
feared us sooner. Sixteen years ago, 
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in 1927, a clear sign of American air, 


irmy Air Forces Phota 


prowess appeared in the German 
skies. It was the famous Bellanca 
long-distance cabin monoplane which 
flew over 4,000 miles to Germany in 
42 hours and 45 minutes, non-stop, 
setting a world’s record. 

Today, the Bellanca tradition 
marches on in the production of the 
AT-21-BL gunnery crew trainer— 
precision-built armament equipment 
— and aircraft components for many 
of the United Nations bombers that 
are fighting for freedom in every 
theatre of this global war. 
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Mail and Express 


Airmail revenue is still the backbone 
of the air transport industry. Indeed, 
it may be said to be the indispensable 
keystone in the airway arch, as without 
such assistance practically all the air- 


lines would report substantial losses. ’ 


This raises the question as to what 
would happen if the airmail surcharge 
were now to be reduced. 

Non-local first-class mail in the fiscal 
year 1939 totaled some 70 million net 
ton-miles, of which about 75 percent 
involved a distance of 400 mi. or more. 
If we assume that mail traveling 400 mi. 
or more is ultimately expedited by air, 
this would mean an additional mail 
traffie to the air carriers of something 
over 50 million net ton-miles. Adding 
the weight of containers at 10 to 12 
percent the resulting gross mail traffic 
by air would be on the order of 70 
million ton-miles—some seven times the 
present airmail volume. 

The Post Office Department in 1939 
paid the railroads for the transporta- 
tion of all elasses of mail some $100, 
000,000 of which approximately $20,- 
000,000 was chargeable as_ first-class. 
If the volume of first-class mail for- 
warded by rail were reduced some 75 
percent and the payments decreased in 
proportion, railroad receipts from the 
Post Office would only be reduced by 
15 percent. Yet the great acceleration 
in first-class mail service by air might 
easily result (through expedited business 
turn-over) in increased space require- 
ments to handle additional second-, 
third-, and fourth-class matter. The 
direct loss to the railroads in first-class 
mail revenue miglit be more than made 
up by an inerease in other classes. 
There is also the possibility that an 
enhanced rate of exchange of business 
correspondence will stimulate the gross 
volume of business turn-over and thus 
will increase the amount of freight mov- 
ing on the railroads. 

Neither would Post Office gross 
revenues be adversely affected to an im- 
portant degree by elimination of the 
surcharge and the transfer of three- 
fourths of all letter mail to the air. 
The average aggregate cost to the Post 
Office for the transportation of non- 
local letter mail and airmail combined 
is 49¢. per ton-mile. If one-fourth of 
the existing letter mail were to con- 
tinue to be forwarded by rail at current 
rates of postal compensation, the com- 
bined balance of first-class mail and 
airmail could be hauled by: air without 
additional cost to the Post Office at an 
average compensation to the air carrier 
of 52¢. per net ton-mile. First ‘class 
mail would still yield the Post Office 
an average profit of $1.40 per ton-mile, 
or well in excess of $100,000,000 per 
year. 

What precise postal compensation to 
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Source: Civil Aeronautics Authority 
Fig. 3. Average unit operating expenses 
of the 16 domestic air carriers, fiscal years 
1935-1940. 





the air carriers would be necessary for 
the transportation of 70,000,000 ton- 
miles of mail per annum would depend 
on various factors, principally on the 
number of additional routes and sched- 
ules that would be required, also on the 
average mail loads. During the fiseal 
year 1940, transport planes performed 
an average of about 30,000 mail ton- 
miles of domestic airmail service. The 
transfer of a substantial percentage of 
first-class mail to the air might increase 
the average service on primary routes 
to, say, 60,000-70,000 mail ton-miles 
per plane per year. In other words, 
about 800 to 1,000 transport planes 
would be needed to handle this alone. 

This, however, is only part of the 
story. There are some 1,200 first-class 
and 3,600 second-class post offices in 
the country. The former group pro- 
duced, in 1939, 78 percent of the non- 
local first-class mail pound-mileage, the 
latter 12 percent. Yet on Apr. 22, 
1941, there were only 330 scheduled or 
authorized airmail stops on domestic 
routes. Clearly, in order to service the 
mail properly, an “all up” mail policy 
providing next-day delivery to every 
important community in the country 
would require the development of a 
greatly expanded network of primary 
and feeder air routes. 

The establishment of some 200 feeder 
routes contacting on the average 20 or 


more points per route would serve the’ 
originating centers for 90 percent or 


more of all non-local first-clas mail. 
Such a feeder network might require the 
use of an additional 1,000 smaller planes. 

The movement of commodities by air 


has lagged in America. Abroad, wher 
the number of passengers flown is op} 
a fraction of the high traffic in th 
United States, the volume of commod. 
ities moved by air is many times larger, 
Over here, in the fiscal year 1940, ey. 
press represented only 3.1 percent of 
the total ton-miles of service performed, 
bringing in only 2.8 percent of the gross 
operating revenues of the 16 domestic 
airmail carriers. In that year, pas. 
senger business represented. over $43. 
000,000; express $1,800,000. 

The present basie air express strue. 
ture was established in August 1934, 
based on a charge of 4¢. a pound per 
100 mi., with a maximum of 96e. per 
Ib. (But airmail, at 6¢. an ounce, also 
costs 96ce. per lb. Hence, above 2,400 
mi. eargo may be set by air mail as 
cheaply as by air express.) For ship. 
ments of average weight traveling over 
700 mi. the air rate is from 614 to more 


_ than 9 times greater than the first-class 


rail express rate. This may: explain, in 
part, why air express has not developed 
as rapidly as other:forms of air traffic, 

Since the transportation of commod- 
ities is a competitive business principally 
on a price basis, some estimate of ulti- 
mate air freight rates is prerequisite 
to a decision as to what proportion of 
this business may ultimately move by 
air. Such an estimate involves a deter 
mination of the average load factor 
based on traffic flow, pick-up and de- 
livery costs, and operating expenses, 
all of which can only be conjectural in 
advance of actual experience. Apply- 
ing available data we find an average 
possible charge for air freight of 18¢, 
or less per ton air-mile. This is roughly 
equal, on an equivalent basis, to the 
present charge for first-class and parcel 
rail express shipments. 

First-class rail express traffic in 1939 
represented approximately 750,000,000 
ton-miles per annum. Henee, it does 
not appear unreasonable to expect that 
air freight, under favorable circun- 
stances, ultimately may develop a traflie § 
of some 500,000,000 to 600,000,000 ton- 
miles annually, representing a gross 
revenue in the neighborhood of $100, 
000,000. This would mean an inerease 
of some 40 times the present gross alt 
express receipts (including that pre 
ently deducted by American Railway 
Express) and an increase of ahout 200 
times in the volume of air cargo handled. 

Naturally, such a volume of business 
can only, be realized through years of 
painstaking development and growth. It 
involves not.merely the introduction of 
a fleet of low-cost cargo planes but 
also the establishment of competitive 
commodity rates ‘and their effective 4p- 
plication by. means of an...integrated 
nation-wide service. On these premlsés 
and those already indicated in the pr 

(Turn to page 305) 
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The Columbia won every event in its class at the 1926 Na- 
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mg Island to Germany. In 1930, Capt. Errol Boyd and 


t. Harry Conner flew it from Newfoundland to England. 
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This remarkable combat photo shows 
one of the unescorted B-17’s in a 
fleet that rained destruction on the 
U-boat base and shops at Wilhelms- 
haven. Many of these powerful U. S. 
Army Eighth Air Force planes flew 
from America to England before they 
started their round-the-clock high 
level precision-bombing tasks over 
Germany. 

Here is the answer to all Germans 
who thought America was “‘too far 
away.” Had the Nazi leaders been a 
little brighter, they might have 


feared us sooner. Sixteen years ago, 


U.S. Army Air rama Photo . 
in 1927, a clear sign of American air 
prowess appeared in the German 
skies. It was the famous Bellanca 
long-distance cabin monoplane which 
flew over 4,000 miles to Germany in 
42 hours and 45 minutes, non-stop, 
setting a world’s record. 

Today, the Bellanca tradition 
marches on in the production of the 
AT-21-BL gunnery crew trainer— 
precision-built armament equipment 
— and aircraft components for many 
of the United Nations bombers that 
are fighting for freedom in every 
theatre of this global war. 
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in production for the U. S. Army Air Forces. 
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When considering the important contri- 
bution that women are making towards 
the war effort, don’t overlook the Wom- 
en’s Industrial Auxiliary Corps. 

Like their sisters in the service auxil- 
iaries, these women workers in aircraft 
factories—and in practically every other 
type of war plant—are today doing 
many of the “tremendous trifles” so im- 
portanttotheconstructionof warplanes. 

Here, American Flexible Shielded 
Conduit is being made ready for final 
assembly into a medium bomber built 
by a prominent Eastern plane builder. 
Threading electrical wires through the 
conduit and soldering on end connec- 
tions was formerly done exclusively by 


.. helping free men for active duty, too 


men. Today, however, with a minimum 
of training, women are doing the job 
equally as well, and in many cases, 
faster. 

American Flexible Low-Tension 
Shielded Conduit is used by every com- 
bat plane builder in this country. Hun- 
dreds of feet of this material in sizes 
ranging from /” in diameter to 2/2” in 
diameter shield the electrical wiring 
system so that radio interference is 
eliminated and signals clearly heard. 

Allied with this line of Shielded Con- 
duit, made to both Army and Navy 
specifications, is American’s complete 
line of Shielded Conduit End Connec- 
tions and Fittings for use in the elec- 


trical system. Fittings in accordance 
with AC, NAF and AN specifications 
are constantly rolling out of American's 
machines in larger and larger quantities. 

American also makes flexible tubing 
in stainless steel and aluminum for use 
as hot air ducts and for conveying ex- 
hausts on planes, as well as a complete 
line of flexible metal connections so 
vital to the continued maintenance of 
the modern aircraft plant. 

Our Technical Department will glad- 
ly assist with your particular problem. 


AMERICAN METAL HOSE BRANCH 
OF THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper M ining Company 
In Canada: 
Anaconda American Brass Ltd., New Toronto, Ou. 
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CRUISE CONTROL 


For Flying Efficiency 


Part IV ... The Cruising Power Chart 


By 


R. DIXON SPEAS, Asst. to Vice-Pres. Engineering 
JERE T. FARA H, Chief Flight Analyst 
SANFORD HINTON, Flight Analyst 


American Airlines 


further methods of cruise-control chart construction and use, includ- 
ing allowances for instrumental and installation inaccuracies. 





EVERAL VARIABLES determine the con- 
pee required to obtain actual 
speed of the airplane from the reading 
of the airspeed instrument. These vari- 
ables, which directly bridge the gap be- 
tween actual speed of the airplane and 
the airspeed instrument reading, are 
as follows: 1. Air density, 2. Instrument 
eror, and 3. Installation error. 

The effect of air density on the air- 
speed instrument reading can be clearly 
understood when its basic principles are 
understood. All present day airspeed 
instruments consist of two units, as il- 
lustrated in Fig. 1. 

a. Pitot tube, mounted in air stream. 
The pitot tube is, of course, a conven- 
tional means for determining ‘mass 
flow” of a flowstream (air, gas, or 
liquid). This determination is accom- 
plished by measurement of the dynamic 
pressure in the flowstream. 

b. Airspeed indicator, mounted in 
cockpit. The airspeed indicator is a 
simple instrument for indicating pres- 
sure differentials. In the ease of air- 
speed it indicates the difference be- 
tween statie pressure (measured at A 
in Fig. 1) and dynamic pressure plus 
static pressure (measured at B in same 
figure). This differential is then the 
existing dynamie pressure (dynamic 
Pressure, plus static pressure, minus 
static pressure, equals dynamic pres- 
sure), 

_Dynamie pressure, as has been said, 
8 a direct indication of mass flow of 
ar. The dial of an airspeed indicator 
is calibrated to read miles per hour of 
airflow when the air density is that of 
standard sea level conditions. Since 
the instrument is basically pressure op- 
erated, it is necessary to correlate pres- 
Sure and airspeed. Dynamie pressure is 
defined as— 

pV? 
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Fig. 1. Typical airspeed system with 


pitot tube and instrument. 


where p is the mass density of the air 
in slugs per cubie foot and V is true air- 
speed in feet per second. 


- Density Altitude—Ft. x 1,000 


“710 120 130. 140 150 
Indicated Airspeed- Mph. 





In this case, the dynamic pressure 
would be in terms of pounds per square 
foot, which is easily correlated to pounds 
per square inch. Thus, if standard sea 
level air density is used, pounds per 
square inch and velocity are directly 
related (Pressure is proportional to 
V*). 

Any pressure differential instrument 
with a suitable range could be con- 
verted to an airspeed instrument by 
calibrating the dial according to the 
above relationship. 

When the air density is less than at 
standard sea level conditions, then the 
mass flow for a constant speed air 
stream will be indicated as less than if 
the airstream were at standard sea level 
conditions. The difference, it is found 
physically, is one which varies inversely 
as the square root of the density ratio 
(the ratio between the existing air 
density and standard sea level air 
density conditions). 

Therefore, the airspeed instrument 
reading must be corrected by dividing 
it by the square root of the density 
ratio. Instead of laboriously making 
such a caleulation, however, the pro- 
cedure is done in practical fashion by 
either calculators or charts which have 
been so constructed as to do mechani- 
eally the ealeulation on the basis of 
existing density altitude (which directly 
determines existing air density) or ex- 
isting air temperature and pressure alti- 
tude (which directly determines exist- 
ing density altitude). 

A chart which fulfills this purpose 
(shown in Fig. 2) allows the user to 
convert indicated airspeed (indicated 
airspeed is read directly on the airspeed 
indicator if there are no installation or 


instrument errors) to true airspeed ac-- 


cording to the existing density altitude. 


Relation of true Airspeed 
, to Indicated Airspeed 
Vs. 
Density 
Altitude 
a 


Ne) 


160 170 180 190 


Fig. 2. 
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AiResearch now has this “oil cooler that couldn’t 
be built” in volume production. It is making pos- 
sible greater freedom of aircraft design...simplified 
installation...important savings in weight and space. 
















AIRESEARCH engineering has made scores of other contributions to oil cooling. 
of heat transfer and pressure control 


Still more are coming. For the improvement 
systems is a never-ending project here. Inquiries from aircraft manufacturers and 


designers on newest AiResearch developments are invited. 
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for instance, from the example in Fig. 
9 jt can be seen that an indicated air- 
speed of 165 mph. under air conditions 
of a density altitude of 14,500 ft. indi- 
cates an actual airspeed (true airspeed) 
of 205 mph. 
Second variable to be considered in 
airspeed corrections is the instrument 
eror. This is caused by the mechanical 
imperfections in the pitot tube and in- 
jicator. However, improved design and 
nanufacture have practically eliminated 
his error in present day instruments. 
Where it exists, however, it is accounted 
for simultaneously with the installation 


error. 
Installation error is caused by air- 





fow irregularities, as when the airflow 
over the pitot tube is not the same as 
the over-all airflow around the airplane. 
For example, an airplane may be flying 
through standard sea level density air 
at 100 mph., but the local airflow at the 
point where the pitot tube is mounted 
may cause the air to go by the pitot 
tube at 105 mph. Under such condi- 
tions—assuming no instrument error— 
the airspeed indicator would register 
105 mph. 

The above errors are determined by 
means of an airspeed calibration test. 
This may be accomplished by several 
different procedures : 


1. Speed course runs where the actual 

speed of the airplane can be measured 
and compared to the airspeed indicator 
reading (after adjusting the airspeed 
indicator reading for the air density 
correction ). 
2. Use of a “trailing bomb” calibrated 
indicator. This device trails from an 
airplane in flight and measures the air- 
fow in a relatively undisturbed strata 
of air below an airplane. The bomb is 
% weighted that it rides at a distance 
below the airplane at least equal to the 
wingspan. It is not always suitable at 
higher speeds because of a galloping 
motion which sometimes develops. 

3, Formation flying with an airplane 
which has previously had its airspeed 
instruments calibrated by either of the 
above methods. 

Regardless of the method used to de- 
lemine the installation and airspeed 
errors, the information can be plotted 
frm four or more check points, as 
shown in Fig. 3. The instrument read- 
ing can then be corrected to obtain the 
plane’s actual indicated airspeed. 

By the two individual correction 
methods which have been described, the 
airspeed indicator reading can be cor- 
tected to give the actual airspeed—true 
urspeed—of the plane. However, both 
‘orrections ean be made by use of a 
chart such as shown on Fig. 4, which 
is derived from a combination of the 
tharts of Figs. 2 and 3. 

_ Terminology is extremely important 
i considering airspeed, and a short 
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standardized glossary is offered for 
clarification : 

Instrument Airspeed—Actual reading 
of airspeed indicator. 

Indicated Airspeed — Hypothetical 
term which represents what indicator 
would read if there were no installation 
or instrument errors. 

True Airspeed—Actual speed of air- 
plane through air (obtained from in- 
strument airspeed by corrections of air 
density, installation error, and instru- 
ment error). 

Ground Speed—Speed that airplane 
actually makes over earth’s surface. 

Relation between airspeed corrections 
and the final cruising chart can be more 
clearly understood after considering 
other basie factors involved. 

The basic curve relating power and 
airspeed is shown in Fig. 5. Piw is 
plotted versus Vie. This curve is simply 
a plot of power vs. airspeed for some 
standard weight and sea level density. 
If the curve of Fig. 5 is available for 


some weight and density, the eurve of 

power vs. speed for any other weight 

and density may be determined from 
the following relations: 

Pie (Wr)? 

p = Pints 

_ Vio (Wa) 


V 7 


where P = Power at desired condition 
Weight (actual) 
Standard weight 

% (density of air at desired altitude) * 
= (density of air at sea level) 


We= 








V = velocity corresponding to P at desired 
condition. 
In Fig. 5, values for sea level and 


24,800 lb. gross weight are shown. If 
power required for any speed, altitude, 
and weight are desired, the correspond- 
ing graph and corrections are made in 
two parts: 


a. Altitude correction 
b. Weight correction 
Speed and corresponding powers for 
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Relation of True Airspeed to 
Instrument Airspeed 
Vs. 
Density Altitude 
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Fig. 6. 





TABLE I—VARIATION OF VELOCity 
AND POWER WITH ALTITUDE 


SeafLevel] 5,000 ft.  10,000ft. 15,000f:. am 





gi4= 1 gi/t = 928 1/2 = 859 o1/2 = 795 ¢1/2 
Pm xX BP to ae ee P ¥ 


312 338 
268 33 136 
352 
378 
417 





standard weights and density are shoy 
in Table I (data taken from Fig, § 
Only one variable at a time is change 
in this ease density. Values for sea ley 
are taken directly from Fig. 5. To gf 
tain the corresponding true airspe 
and power, the values of both P and 
are divided by o”%. Thus if at sea ley 
V = 89 mph. and P = 268 hp.,, tha 
at 5,000 ft.— 


and 


268 
“a 


Similarly at 10,000 ft.: 


And at 20,000 ft.: 


View 89 ae 
7 oo a 


In each case V = true airspeed i 
mph. and P = hp. per engine at tht 
altitude. 

As diseussed above, the airspeed ij 
strument in the cockpit reads correct! 
only at sea level (with the exception 0 
instrument and installation errors). 4 
study of the formulas above will ind 
eate that the true airspeed is always 

the speed at sea level 
o 

Instrument or indicated airspeed is tt 
speed x (6%). Thus at each of ti 
altitudes shown above, the airplane 
strument would read the same, and # 
true airspeed would be greater, ! 
shown. 

Examples just given are for only ® 
point on the curve of Ptw vs. Vw. Th 
steps are repeated for representati 
points, as shown in Table I. The valu 
are then plotted as shown in Fig-' 
where power per engine is plotted 
true airspeed for various altitudes. +” 
can also be plotted vs. indicated 4 


(Turn to page 350) 
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PESCO Air Pump for 
flight instru- 
ments and wing 


de-icer systems. 


PERFOR Mime Ce COwerFR OLS THE Al 


Boeing Flying Fortress 


OVER THERE: On a bomb run. A pin point target. Steady now. Bombs away! 
OVER HERE: On a production line. A part is gaged. Shaved another ten-thou- 
sandth. Gaged again—to standard. Precision over here begets precision over there. 
Diligence and craftsmanship of the men who make our planes must ever be 
a vital counterpart of the skill and daring of our sons who fly them. Pesco 
Products Co., 11610 Euclid Avenue, Cleveland 6, Ohio, (Division Borg-Warner). 


In Aircraft Hydraulics, Fuel Pumps,  #-< 
Air Pumps, Related Accessories... | 


PERFORMANCE POINTS TO @IC0 FIRST 


DIVISION BORG-WARNER, CLEVELAND, OHIO 
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A silent speck in the sky expands into a goes ‘Maguchi to the bottom of the se 
screaming messenger of doom. A deaf- iz _ America’s enemies are going down inhis 
ening roar—da blinding blast—and down |} 3 _____ tory but her future still looks up and 4 


AIRCHOX COMPANY, Division of ~ W- EF General Offices, 8 S. Michigan Ave., Chics 


DING MANUFACTI 


Holley Carburetor 
Operating and Servicing 


By EDWARD E. THORP 


Explaining a seemingly compli- 
cated device, to keep the engine 
working at its best even when 
conditions are at their worst 





= 


HIS CARBURETOR is made in several 
eas all of which operate on the 
same general principles, the variations 
bang in detail. The two models most 
commonly used on large aircraft engines 
are the Model F which has manual com- 
pensation for altitude and the Model H 
where this compensation is automatic. 
As both models are very similar, with 
he above exception, it will only be 
necessary to describe Model H. 

All models of Holley aireraft car- 
buretors are equipped with variable 
venturi throttles, and they have several 
advantages for this type of work. 
First of all, icing is almost impossible, 
except under extremely bad cireum- 
stances, due to the complete absence of 
any throttle projections in the passages. 
In addition, since any increased throttle 
opening reduces the speed of the air 
flow through the throat, the carburetor 
becomes almost entirely self regulating 
meept at higher than commercial alti- 
tudes, 


Fuel Metering and Mixture Control 


Fuel is supplied to the carburetor at 
a pressure of between 6 and 7 lb. per 
jn. It flows through the compensator 
nturi and the ball fuel valves and 
into the space between the main fuel 
liaphragms. When the fuel has reached 
the level shown in Fig. 2., the pressure 
moves the diaphragms outwards, shut- 
ing off the flow of fuel as soon as the 
Pressure (due to the depth of the fuel) 
s sufficient to overcome the force of 
the spring (not shown) which draws the 
tiaphragms together. When the engime 
I operation the entire space between 
the diaphragms and the space in 
he metering channel are completely 
llled with fuel. During engine opera- 
Hon there is no fuel level. The main 
fuel diaphragms serve only to regulate 
he pressure of the fuel and do not con- 
tol the flow in any way. This control 
's via the metering pin, operated by the 
metering cam, which: is connected to 
te throttle controls. The following 
Wo facts must be clearly understood 
ind remembered: (1) The main fuel 
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Fig. 1. The Holley automatic aircraft carburetor, Model H. 


diaphragms regulate fuel pressure; (2) 
the metering pin controls fuel flow. 
The vent ring, shown above the meter- 
ing channel, is placed between the body 
of the carburetor and the air scoop. Its 
function is to supply all parts requiring 


atmospheric pressure with air at the 
average pressure of that entering the 
carburetor. For this reason its inside 
surface is perforated with a number of 
small holes so that points of local high 
or low pressure in the incoming air 





























Fig. 2. Diagram of Model H carburetor. 



































_ Sompensator fuel-line 


stream will not affect the action of the 
carburetor. In high altitude engines, 
the pressure is that of the supercharger, 
instead of being atmospheric. 

To Models “H” and “HA” the sta- 
bilizer valve has been added to provide 
automatic altitude, temperature, and 
load compensation. It is shown at the 
upper right of Fig. 2 and consists of a 
small slide valve controlled by two 
sealed capsules. Expansion of these cap- 
sules, from temperature or pressure 
changes, operates the slide valve which 
regulates the mixture ratio by changing 
the amount of air admitted to the vari- 
ous parts connected with it. 

The vapor separator removes the fuel 
vapor and air given off by the fuel as the 
atmospheric pressure is reduced at alti- 
tude. The vapor separator is connected 
to the upper part of the main fuel di- 
aphragm chamber. When vapor is formed 
in this chamber, the float drops, opening 
a passage to a point below the throttles, 
where the suction not only draws away 
the vapor but also causes the chamber 
to be refilled with fuel. Action of the 
float does not interfere with the work 
of the diaphragms, since they are oper. 
ated only by fuel pressure, whereas the 
float is affected only by the height of the 
liquid or the presence of vapor. - 

If the carburetor were entirely auto. 
matic, with the exception of the throttle, 
the pilot would be unable to make any 
changes in the mixture which he might 
think advisable. To permit these changes, 
the manual mixture control has been 
provided. It consists of a small disk 
accurately lapped to fit its seat and 
provided with passages which permit 
the air pressure outside the main fuel 
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Fig. 3. "Full rich" position giving heavy fuel flow. Acceleration pump has emptied when throttles were 
opened, Needle valve is open, vent ring pressure is outside fuel diaphragms, and compensator is open. 


diaphragms to be varied with regard to 
the suction at the metering pin. At 
“full rich” the connection between these 
two points is closed, resulting in a large 
difference between the pressure outside 
the diaphragms (vent ring pressure) 
and the strong suction at the fuel dis- 
charge nozzle, causing maximum flow. 
At “cruising lean” the mixture con- 
trol disk is moved 40 deg. from the full 
rich position so that the chamber out- 
side the diaphragms is connected through 
the stabilizer valve to the suction round 
the metering pin. This reduces the dif- 
ference in pressure between these two 
points, and the fuel flow past the meter- 
ing pin is lessened, resulting in a leaner 
mixture. As the mixture control disk 
is moved farther from the full rich posi- 
tion it increases the capacity of the air 
passage. between the main fuel nozzle 
and the space between the main fuel 
diaphragms, causing a further reduc- 
tion in the pressure difference between 
these points so decreasing fuel flow. 


Stopping 


Finally, when the mixture control disk - 


is moved 80 deg. from full rich, the 
pressure on the fuel at both the above 
points is equalized and no fuel flows, 
thus the engine stops. At the same time, 
the pump lock valve is closed by its cam 
(operated by the mixture control lever) 
retaining a full charge of fuel in the 
accelerating diaphragm chamber. 

To assure a full rich mixture at 
higher powers, the power mixture valve 
is used. The space above the upper 
diaphragm is connected to the throat 
of the fuel compensator venturi, while 
that below the lower diaphragm carries 








anmeeny \ 
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; ay 
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fuel line pressure, When the fuel flow 
is increased, the greater suction from 
the throat of the fuel compensator ven- 
turi causes both diaphragms to compress 
the spring and move the valve which 
shuts off the air flow from the manual 
mixture control. Effect of this action is 
to give full rich mixture until the fue 
flow is reduced, whereupon the power 
mixture valve resumes its normal open 
position. 

Acceleration is accomplished by means 
of the acceleration pump diaphragm at 
the right of the main fuel diaphragm 
chamber. Normally, the space to the 
left of the diaphragm is filled with fuel, 
which flows from the main diaphragm 
chamber through the pump inlet check 
valve. The right hand side of the 
diaphragm is connected to the space be- 
low the venturi throttles, so that the 
suction from below the closed (or partly 
closed) throttles draws the diaphragm 
to the right and compresses the springs. 
This causes the diaphragm to draw ina 
full charge of fuel on its left side. 

When it is desired to accelerate, the 
sudden opening of the venturi throttles 
reduces the suction behind the d- 
aphragm to a point where it is over- 
come by the spring pressure, which 
forces the diaphragm to the left ant 
sprays fuel through the pump spray 
nozzle until the springs have become 
fully extended. 

The metering pin has a small hole 
the point which supplies the fuel for 
idling. The amount of suction in the 
center of the metering pin is regulated 
by opening or closing the idle adjust 
ment, which admits air from above the 
throttle to the metering pin. (losil 
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the idle adjustment will result in a 
richer mixture, due to the increased 
suction. 

At the left of the main fuel dia- 
phragm chamber is the compensator 
diaphragm. The right hand side of this 
diaphragm carries the compensator 
needle valve and is under the same pres- 
sure as the fuel supply line. The space 
on the other side of this diaphragm is 
connected by a passage to the throat 
of the compensator venturi, through 
which the entire fuel supply to the main 
fuel discharge nozzle must flow. 

When the flow is not high—as at 
cruising and low power—the compensa- 
tor needle valve is held closed by the 
pressure of the spring behind it, be- 
cause the difference in pressure between 
the fuel inlet and the compensator ven- 
turi throat is not sufficient to move the 
diaphragm against the action of the 
spring. When, however, the flow of fuel 
js increased, the pressure in the com- 
pensator venturi throat drops slightly 
as long as the fuel is flowing at the 
higher speed. This results in a drop of 
pressure on the left hand side of the 
compensator diaphragm, while the right 
hand side is still exposed to the full 
pressure of the supply line. 

This pressure moves the diaphragm 
to the left and opens the compensator 
needle valve, admitting fuel to the com- 
pensator fuel line and thus enriching 
the mixture. Since the compensator 
spring is calibrated to operate at from 
6 to 7 lb. fuel pressure it is most im- 
portant at higher powers to maintain 
this pressure on the fuel supply. At 
the low power the compensator does 
not operate and so is not affected by 
changes in fuel pressure. 


Installation 


It is well to remember that to those 
unfamiliar with this carburetor and its 
operation, many engine performance 
defects may appear, at first, to be faults 
of the carburetor. 

There should be no looseness in the 
controls. The throttle and mixture con- 
trol levers should have full travel with 
spare movement at the hand controls. 
The position of the mixture control 
lever for “eruising lean” should be 
dearly marked, halfway between “full 
rich” and “eut off.” 

_All nuts holding the air scoop and 
Its sereen should be fastened securely. 
Gaskets should be used on each side of 
the sereen and should be renewed each 
time the joint is broken. Air leaks at 
any part of the scoop will upset the bal- 
anee of the metering forces and cause 
the mixture to be either too rich or too 
lean, depending upon whether the pres- 
sire in the engine compartment is 
higher or lower than that in the scoop. 
The joint between the carburetor and 
the eneine adapter should be carefully 
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Fig. 4. “Cruising lean" position for medium fuel flow. Acceleration pump is partly filled, 
needle valve is half closed, and pressure outside fuel diaphragms has been reduced by 


nozzle suction. Compensator is closed. 








Fig. 5. “Shut off" position with no fuel flow. Acceleration pump is filled with fuel before 
shut off, pump lock valve closed. Atmospheric pressure is outside diaphragms. For “idle,” 


throttles are opened slightly. 


tightened and gasketed. Any leak at 
this point will cause the mixture to be 
lean, especially at low speeds. When 
running the engine on the test stand 
the air scoop should always be used, 
otherwise the slipstream from the pro- 
peller, crossing the vent ring, may cause 
pressures entirely at variance with those 
obtained under working conditions. 

All unnecessary bends should be 


eliminated from the fuel lines, due to 
the danger of air or vapor locks. The 
system should be insulated against the 
heat of the engine compartment, which 
is a potential source of vapor trouble. 
On fighter aircraft the gravity type fuel 
selector valve will bleed air into the 
fuel system, if it sticks. This air lock 
has been known to make it impossible 
(Turn to page 293) 
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MERICA’S pioneer in world aviation, Pan 
American Airways, has expanded from a 
100-mile Key West-to-Havana run in 1927 to 
a 100,000 mile global network today, serving 
far more routes and nations than any other 
international airline. 

The international air routes pioneered by 
Pan American Airways as well as its vast air- 
port facilities, are making vital contributions 
to the United Nations’ war effort. 

Texaco is proud of the part it has played in 
furnishing Aviation Gasoline to important sec- 
tions of this great airline. It is proud, too, that— 


More revenue airline miles in the U. S. are 
flown with Texaco than with any other brand. 








PAA CLIPPER AT NEW ORLEANS 


A Texaco Aviation Engineer will gladly co- 
operate in the selection of the most suitable 
Texaco Aviation Products for your require- 
ments. Texaco Aviation Products are available 
at leading airports in the 48 States, Phone the 
nearest of more than 2300 Texaco distributing 
points, or write to: 

The Texas Company, Aviation Division, 135 
East 42nd Street, New York 17, N. Y. 
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TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—CBS %* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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Engineering 
In Airline Maintenance 


Remarkable achievements in revision and maintenance of equipment 
highlight operations by TCA, which has successfully overcome severe 
weather problems as well as war-curtailment of replacements. 





r EVERY LIVE ORGANIZATION there is 
a guiding policy that can be recog- 
uzed as the force which makes that 
company what it is. With Trans-Can- 
ala Air Lines it is the department of 
engineering and maintenance—a depart- 
ment which is unique in combining the 
two functions under one head, giving 
equal importance to each rather than 
having one dominated by either the 
dither or a less closely related division. 
The reasons behind this are worthy 
of careful study, both for the results 
accomplished and for the men who set 
the machinery in motion. The original 
group has brought a close relationship 
between United Air Lines, Boeing, and 
TCA, A similarity of system between 
United Air Lines and TCA is unmis- 
takable. ~The experience and achieve- 
lents of Oliver West and P. G. John- 
son (both former TCA men now with 
Boeing Aireraft Co.) in organizing the 
line are having their influence on manu- 
lacturing thought at Boeing just as 
surely as it was the other way around 
i the beginning. Problems encoun- 
tered in airline operation are leading to 
lew concepts indicating that the manu- 
lucturing field is the logical place to 
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anticipate difficulties which should never 

reach the maintenance shop. 
Cireumstances combined to mold 

TCA’s activities. A beginning with new 








<a 
MAINTENANCE 


Stabilizer jig designed and built in TCA 
base at Winnipeg. Stability and bracing are 
simply provided by large diameter steel pipe 
welded into frame for jig base. Similar jigs 
vere built for elevators and wing flaps. 
Jig for latter accommodates two flaps at a 
time, one in each side. 


and standard equipment contributed 
greatly to suecess. In starting from 
seratch, the original organizers had the 
good sense and control to insist on six 
months of routine operational training 
flights to make all concerned thoroughly 
familiar with equipment and the coun- 
try. Most of this initial flying was done 
on instruments to impress “bush” 
pilots with the importance of precision 
in scheduled airline work. 

Although at first backing was half 
hearted and the revenue prospects were 
doubtful, national pride in the line and 
an advanced air-consciousness charac- 
teristic of Canada soon gave full sup- 
port, which has since covered all costs 
and shown a profit in less than five 
vears. 

Conditions of climate have imposed 
problems of special and far reaching 


TCA Photos 


This oil-cooler jig was designed by TCA for building unit in two parts separable at firewall, 
thus greatly facilitating removal at engine change. 








Piston ring check fixture for testing accuracy of 
side contact. Application of bluing to ring shows 
(by imprint on fixture, seat, and plunger) the 


extent of contact. 
required. 


nature which only operating experience 
and ingenuity could solve. This re- 
quired a skillful blend of the aptitude 
and knowledge of veteran “bush’’ pilots 
and mechanics, plus an organization 
following standardized airline proce- 
dures prescribed for new all-metal air- 
planes. It was not an easy conversion 


for men who had kept planes of odd 
types running individually for years in 
their own way. But after proper organ- 


ization and with experience working 
in combination with good engineers, 
their record is hard to beat. 

Most important influence was the 
war. In mid-development of the com- 
pany, it cut off nearly all normal sup- 
port in service and parts by the manu- 
facturer of the aircraft. Result was 
that the engineering men had to make 
most parts and changes in order to keep 
the airplanes flying, and it was in every 
sense maintenance engineering from the 
start. Consequently, the base at Win- 
nipeg, Manitoba, is equipped for an 
extraordinary range of work, from 
maintenance and overhaul of ships trav- 
eling a 4,000 mi. line, to winterization, 
modification, redesign, and actual manu- 
facture of many parts of the airplane. 

Among the larger parts which could 
not be obtained were wing flaps, stabil- 
izers, and elevators. To manufacture 
these, rigid steel jigs have been de- 
signed and built in the shop. For the 
wing flaps it was a complicated piece 
of work, due to the warp of this see- 
tion, which had to be built into the jig. 


De-icing system mockup which will standardize installations for all TCA 
One central tank is used with a single type of fluid, with an 
auxiliary pump in case of failure, All leads run to cockpit control panel. 


planes. 


Minimum of 62 percent is 


In connection with these flaps, a double 
problem was involved which is typical 
of many changes entailed by winter 
operation. To withstand the impact of 
slush and water at landing speeds, the 
two inner flap sections on each side had 
to be built of heavier gage stock. For 
this a flap section jig was made up so 
that existing flaps could be strength- 
ened and so replacements could be 
turned out for condemned units. 

When the sections are built, they are 
united in the large jig which assembles 
the whole unit. Fortunately the flaps 
on both the Lockheed 14 and the Lode- 
star are interchangeable so that only 
one jig is necessary for both. 

Streamlined splash guards on land- 
ing gear shock legs also raised a prob- 
lem. If struck by ice at landing and 
takeoff, the lower portion was too easily 
jammed into the tire, causing dangerous 
cuts. These guards have all been short- 
ened to avoid the danger, and the change 
has been recommended for northern- 
operating military craft. 

In spite of protective devices, wing 


Wee rars pee 


slots iced up under certain conditions, 
in which case they were more ienace 
than aid. They have all been covered, 
with landing technique standardized at 
slightly higher speeds without them. 

The stream of improvements for win- 
4ter operation is endless. The hot air 
heating system, designed for warmer 
climates, has been extensively altered 
with a new intensifier duet which runs 
clear of the rocker box, spark pluy, and 
wires, instead of having these items 
mixed in with the tube, as was the case 
originally. 

In addition, the mixing valve has 
been revised to give an even distribution 
of air to the cabin, and duets have been 
led into the pilot’s cockpit. The latest 
wrinkle, thought out by Shop Foreman 
MecLeod—a man of countless practical 
ideas—is a system of spiral dimpling 
on the intensifier tube, instead of the 
common staggered placement. With 
overlapping spiral indentations, more 
air may be kept in longer contact with 
the heated walls to deliver a greater 
supply of hot air to the mixing valve. 
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Crank shaft holding casting made in Canadian Nattonal 
foundry. Split inner section is tightened by screw lever. holding 
shaft in place for assembly, 
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A new carburetor air scoop has been 
puilt with an improved sliding shutter 
which is lighter than the original coun- 
jerweighted device, and it will not ice 
fast, due to holes in the shutter which 
suck in warm air from the engine. 

One particularly fine example of 
maintenance engineering is an improved 
design for the oil cooler scoop plus a 
jig to build it. The oldee type was of 
one-piece construction, so that when 
the engine was changed the whole air 
seoop iad to be detached from the na- 
celle, ulthough the cooler itself was for- 
ward of the firewall. The redesign 
builds (he unit in two pieces, separable 
at the ‘irewall so that the cooler comes 
off wit, the engine and the remainder 
of the scoop and rear fairing does not 





i: have to be disturbed. nas 
red. Stripping and redesigning of the 
| at standard passenger seats has yielded a 
saving of 16 lb. per seat, which amounts 
_— to another passenger's weight on ten 
aie seats. The old base was discarded, the 
mer head piece removed, and a new lighter 
une framework made up from the original 
"ung material. In present form, _ten seats 
‘ad can be removed for inspection in 35 
ie nin. Drawings for this design were 
sie sent in to Lockheed and have been in- Engine spray booth where assembled engines are prepared for limited storage. Engine 
corporated in later models. assembly stand is modified Northwest Airlines design. It incorporates a rotating mounting 
ins Greatest achievement was redesign of Ting which locks in any position. Frame turns from vertical to horizontal. 
ioe the Lockheed 14’s to take the Pratt & 
lads Whitney twin-row Wasp in place of the 
yee Hornet. This involved complete re- 
we stressing of the aireraft by Chief Engi- 
eal ag net A. E. Ades, with provision to in- 
line fy crease the gross load from 1,705 Ib. to 
the 1805 lb., which actually gives a greater 
vith fag Payload than before in spite of greater 
aii engine weight. The assets are a single 
with type of engine to maintain throughout 
aie the entire system, and smoother and 
hi more reliable operation due to smaller 


power output per cylinder. 
In engine overhaul not only those 

power plants used on company planes 

but also quantities of RCAF engines 

pass through the shop, to the number 

of about 100 per month. And the vol- 

ume is still rising. They are almost 

entirely Pratt & Whitney Hornets, 

H-Wasps, or twin-row Wasps. 

_ Engines sent in for overhaul arrive 

In erates and are unpacked in an outer 

room of the engine and _ accessories 

building. An overhead hoist raises them 

out of the erates and lowers them for 

hounting on disassembly stands, where 

engines are torn down for cleaning and 

Inspection. Immediately adjacent are 

two rows of cleaning tanks, where all 
‘ Parts except those of cadmium plate 

are degreased, and painted parts are 

put through stripper tanks to remove 

the finish. Components of any one en- 

sine are tagged with identifying num- 

bers to keep each set together. 
ional Inspection follows thorough cleaning, Propeller balancing stands made of steel beams sunk deep in concrete. Hardened steel 
ding with magnafluxing of all steel parts. round bars support mandrel, are provided with screw adjustments for perfect level. Low 

(Turn to page 282) mounting on posts eliminates all deflection. 
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Lh vision bath FOR SUSTAINED ACCURACY 


The variety of work it handles...the speed, accuracy, and safety 
of its operation place this new lathe in a class by itself. It combines 
compactness, economy and versatility. With its friction feed auto- 
matic apron and precise construction throughout, this new Logan 
Quick Change Gear Lathe is by every standard a rugged, highly 
adaptable machine of sustained accuracy. Bed ways, for example, 
are precision ground to within .001” of absolute accuracy. Total 
run out of the headstock spindle 12 inches from the bearing is less 
than .001’’. The lead screw is held to within .002” in 12 inches. All 
moving parts are protected by ball bearings or by self-lubricating 
bronze bearings. As for economy, the new Logan No. 820 quickly 
pays for itself through lowered unit costs. 


LOGAN ENGINEERING COMPANY -: Chicago, Illinois 


QUICK CHANGE 
GEAR LATHE 


RN SDA ra, 





ee! 
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@Swing over bed 1014” 
@Bed length 434%” 
e Spindle hole 25/32” 


@ Precision ground ways: 2 pris- 
matic ’’V" ways: 2 flat ways 


@12 spindle speeds—30 to 1450 
per minute 


@ Worm drive from lead strew 
spindle for power feeds 


® Friction clutch-on.power feeds 


@Longitudinal feed .0015 to 
-1000” per spindle revolution 


@Cross feed .25 times longi- 
tudinal feed 


® Half nut drive 
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Portable Heatable Oil Tank 

eFrom the No. 2 Air Observer School 
in Canada, run by Canadian Paeifie Air 
Lines, comes details of this handy oil 
tank and pump for outdoor servicing 
of planes where stationary pumps may 
not be available. To provide for win- 
ter use, an electric resistance heater 
with plug-in connection is built in under 


the tank, so that oil may be raised to 
any desired temperature before taking 
outside. 

Construction is simple, embodying 
two front ends of the eternally rein- 
szarnated Model T Ford, with a frame 
and two cross members. Side members 
are 60 in. long, while the reach is 56 
in. long and made of 24 in. square oak. 


AVIATION’S 
<a _.1-MAINTENANCE 
NOTEBOOK 


Tow bar, of 14 in. pipe, 38 in. long, 
is hinged at the axle and extended be- 
yond to tie into steering rod. 

The tank itself holds 200 gal. and is 
equipped with inlet coupling and valve. 
When open, operation of pump draws 
oil from barrels into tank. With lower 
valve closed, same pump supplies oil 
from tank to plane. 
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TCA Engine Parts Racks 


@ Well spaced racks for all engine components are a great aid in 
engine overhaul. As soon as an engine is torn down, cleaned parts 
go on these racks for inspection and repair, with all units of any one 


engine kept together. 
1,200 hp. Wasp. 





Engine shown is a Pratt & Whitney twin-row 





RADIO-NOISE FILTERS 


for Aircraft 


Available in ratings of 
25, 50, 100, and 200 
emp, d-c, at 50 volts. 


They provide excellent noise suppression 
—especially from 200 to 20,000 kc 


These filters help immeasurably in providing the 
high-fidelity radio reception so important in aerial 
warfare. They attenuate radio-noise voltage on air- 
craft electric systems (on circuits with such equip- 
ment as generators, amplidynes, inverters, and 
dynamotors).They are particularly helpful in systems 
where open wiring is used to save weight. 


FEATURES 


@ High attenuation characteristic results in excellent 
noise reduction 


@ Compact and lightweight (For 100-amp rating, shown 
in left foreground above, approx 2 1/5 Ib, measur- 
ing approx 5 by 4 by 2 1/2 inches) 


@ Can be mounted readily in any position 


@ Operate efficiently over a wide temperature range 
(— 50 C to 50 C) 


@ Comply with U.S. Army Air Forces specifications, in- 
cluding the stringent requirements as to vibration 
and acceleration 


FOR FURTHER DATA on these filters ask your G-E repre- 


Radio-noise ve i . “ , 
secon pring a sentative for Bulletin GEA-4098, or write to Gen- 


amp filter eral Electric Compariy, Schenectady, New York. 


GENERAL & ELECTRIC 
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Trans-Canada’s Sleeve Cutter 
eFrom the radio shop at TCA’s 
Winnipeg base comes this device, 
which is actually a horizontal guillo- 
tine utilizing a safety razor blade 
set in a frame at an angle. The 
blade frame slides back and forth 
by means of handle. Sleeve is in- 
serted through a hole in the plate, 
which holds sleeve firm while eut- 


ting. Turning out aceurate square 
cuts of exact length, as determined 
by adjustable stop set outside, this 
unit makes a fussy job easy. It 
was devised by Roland Eades. 


AVIATION’S 
<a_D-MAINTENANCE 
NOTEBOOK 











Can You Find Your Tools? 
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@ A tool rack like this makes it easy, with a place for everything and many 
specific niches labeled. Bench is employed at Trans-Canada Air Lines. 





oe fils a long 
existing gap in 
the aircraft 
engine industry.” 





Quoted from the letter of a leading aircraft 
engine manufacturer, the statement above 
is typical of the reaction in the industry to 
our new Aircraft Piston Ring Manual. 


Illustrated here are several specimen pages 
as examples of the interesting presentation 
of authentic data. Pictures, charts and 
tabulations abound. 


This Muskegon manual is available, without 

obligation, to all who are interested in serv. 

icing aircraft engines. In requesting your 
copy please state your 
position or activity which 
prompts your interest. 


MUSKEGON PISTON RIN! C0. 


Muskegon, Michigan 
PLANTS AT MUSKEGON AND SPARTA 


a. 


Atreredt 
Pratt & Whitney ‘Serkes 
yin Wasp © 
Modal Twin ® aaP sore Radial 
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WRITE FOR YOUR COPY TODAY & 





Engine Dolly by TCA 


AVIATION’S 
a_i) MAINTENANCE 
NOTEBOOK 





@ This is a simply designed unit to transport overhauled 
engines to the test cell. Four bolts fasten engine in place, 
and propeller shaft rests in notehed support in front. 
Men at TCA base in Winnipeg constructed it of spare 














TCA Plumbing Jig 

*To carry out standardization of all engine plumbing 
attachments and connections, Trans Canada Aur Lines made 
Up a positioning jig for preparation of new tubing. Corre- 
‘ponding loeating fittings are incorporated in engine 
assembly stands, making plumbing installation quick and 
uniform. Devised at Winnipeg base. 
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Southwest Airways Airspeed Indicator Tester 

e Built to check air speed indicators and their lines, this 
device will detect leaks in the valves, lines, or the instru- 
ment. Perfected by Southwest Airways, it consists of a 
previously checked airspeed indicator mounted on a 
handle, with a manual wringer and tubes for building up 
pressure. One end of tube is slipped over indicator outlet 
on wing and. pressure is applied by turning wringer down 
rubber tubing. At each pressure point exerted, indicator 
in plane should match checked indicator on tester. 








INTRODUCIN 





iP 





aye 
PD hy sn 












PACIFIC ACTUATORS 


This little fellow makes the Bombardier’s shots truer 





Our new warplanes are rapidly eliminating all manual controls and here 
is one of the best new units to help in that job. FOR OIL COOLER FLAPS 


It is a Pacific Model E-1156 trim tab actuator. At finger-tip controlled 
button the pilot regulates the action of his ship and keeps it perfectly 
steady on the bombing run. This small electric actuator takes over the 
manual task of operating the tab in elevator, aileron or rudder. It pro- 
vides linear motion of 1/2-in. on its shaft and will operate under tension 
or compression load of 450-lbs. It weighs but 4!/2-lbs.-(approx.) 


This is but one of many complete Actuator units built by Pacific Gear 
Works. Aircraft engineers can find among those already built, tested 
and flown, units which will handle any auxiliary power application in 
modern planes, These units are normally powered by altitude tested 
General Electric motors but can be supplied with hydraulic motors. Our 
engineers are ready to tackle any problem you bring us. 


PACIFIC GEAR WORK 


O DIVISION WESTERN GEAR WORKS 


COMMERCIAL OFFICES AT: 11181 LONG BEACH BLVD., LYNWOOD, CALIF 
mo | 
ASSOCIATED PLANTS,LYNWOOD,SEATTLE, SAN FRANCISCO 





Grumman F6F “Helleat™ 
Seores in Combat 








photos of our Navy's new carrier- or land-based fighter released 
following craft's initial combat success at Marcus Island. 








i eR ae 


First flight pictures of Grumman F6F Hellcat, Whitney engine and improved design, has em- 
Navy’s “speediest, most maneuverable” fighter. phatically indicated in its tests that it will, on equal 
Navy reports indicate Hellcat, with “its Pratt & terms, fight any fighter in the skies today.” 


fPT WELL UNDER WRAPS even after 

the Truman Committee’s report 
tisclosed that it had been put into pro- 
duction, the Navy now has released gen- 
al descriptions and photographs on 
the Grumman F6F Hellcat. The infor- 
nation followed successes of the new 
fighter during the recent carrier-borne 
rid on Japanese-held Mareus Island, 
1185 mi. southeast of Tokyo. 

Except for the fact that the Pratt & 
Whitney-powered F6F “is in the 400- 
uph. class,” is the Navy’s “speediest, 
most maneuverable fighter,” and _ is 
adaptable for either land-based or ecar- 
ier operation, performance and design 
details continued restricted, since none 
of its type has yet fallen into enemy 
hands, 

In appearance, the F6F greatly re- 
eubles its predecessor type—the Grum- 
win F4E Wildcat, which in the Pacific 
area has achieved a combat record of 
letter than ten to one against Jap 
Zeros and bombers. 





Close-up of Grumman Helleat, which is 
adaptable for either carrier- or land-based 
‘erations, [t is termed an all-altitude fighter 
with exceptional maneuverability to highest 
combat ceilings, 
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600 LB. NOZZLE PRESSURE] 
EXTINGUISHES FIRES FAST!) 


10 to 35 Times More Effective Than Low 
Pressure...Extinguishes 95% to 98%, of 
Fires with Little or No Water Damage 






High pressure atomization (600 pounds at 
the nozzle, 750 to 800 pounds at the pump) 
is the most modern and effective technique 
ever used in fire fighting. It is 10 to 35 times 
more efficient than low pressure — and as 
much faster. Will put fires out with little or 
no water damage. The FMC Fog Fire Fighter 
is effective on all types of fires including 
gasoline and other inflammable liquid fires, 

















High pressure “fog” from one gallon of 
water absorbs 10 to 35 times as much heat 
as same amount of low pressure water. Has 
extraordinary cooling and smothering effect, 
with tendency to blow the fire out. 























THERE’S NOTHING LIKE High Pres- 
sure (600-800 lb.) fog for fast 
action on gasoline fires. The finely 
atomized, powerful fog has been 
proved on hundreds of gasoline , 
fires. 







Reduce Fire Losses . . . Equip with this Modern iim 
Protection! FMC Fog Fire Fighters are built y 
in several models — light, compact, low 
cost — with power take-off units assuring 
ample power for operating the pump. Carries 
own water supply and complete equipment. 
Plan to modernize your equipment as soon 
as the war is over. Write John Bean Mfg. 


2126 Rs psec A od THE FMC Fog Fire Fighter Truck Co., 736 Hazel St., Lansing, Michigan or 


rie . . . Equipment includes 300- Bean-Cutler Division of Food Machinery 
va-inch bose easily, gallon water tank, two lengths Corporation, 436 Julian St., San Jose, Calif. 








* * * 


BEAN FIRE FIGHTER GUN... shows 
trigger-lock gun releasing close-up 
fog for closed areas. The pump 
makes the pressure; the gun con- 
trols it. One man can fight fire 


























of hose and two Fog Fire Fight- 
s! er Guns of 30-gallons per min- Manufacturers of high pressure 
a ADV ANTAGE - ute capacity giving 60 G.P.M. at crash trucks for gasoline fires and 
| 7 BIG eat effective 600 lbs. nozzle pressure. decontaminafors for war use. 
i ressure- 
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FOG FIRE FIGHTER 


FOOD MACHINERY CORPORATION 


IVISION, 736 HAZEL ST., LANSING, MICH, ° BEAN-CUTLER DIVISION, 436 JULIAN ST., SAN JOSE, CALIF. 
< 





JOHN BEAN MFG. CO. 
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@ The old girl’s done it again. She’s laid her eggs 
where they'll count most—and in spite of hell and 
high flack, she'll soon be smoothing her ruffled 


feathers at home. —'The capacity of America’s fight- 
ing men and machines to absorb punishment, as well 
as dish it out—to come back again, and again, and 
avain—is no accident. 

Electronic Laboratories is proud of the E+L equip- 
ment that is helping the ‘Game Goose,’ and every 
American fighting plane, get home again. 





LABORATORIES, INC. 


INDIANAPOLIS 
E+. ELECTRICAL PRODUCTS —Vibrator Power a 
Sup: es fer Communications . . . Lighting . . . Electric 
Mo! Operation . . . Electric, Electronic and other 
rent... on Land, Sea or in the Air. 





e ° , 
The Game Goose gets home...again 


On every front where the United Nations are in 
combat, E+E Vibrator Power Supplies are proving 
themselves as rugged and reliable as the company 
they keep. At high altitudes, in steaming jungles or 
blazing deserts, they perform their appointed task 
with the greater efficiency and freedom from wear, 
characteristic of E-L Vibrator Power Supplies. 


Wherever electric current must be changed in volt- 

\Eos 

« For Operating Fluorescent Lighting Systems on Buses —This ty pical 
bus-lighting E-L Power Supply converts DC from the bus battery 


age, frequency or type, E+ L Vibrator 





Power Supplies and Converters offer 
many definite advantages, for peace, 


as well as for war. 


to the proper voltage AC for operating fluorescent lights on buses 
and operates 6 15-watt lamps. E*L Power Supplies are available to 
operate any number of lamps from various input voltages. Floures- 
cent lighting in buses makes possible three times more light with 
no increase in battery drain, as well 
as adding customer-pleasing smart- 
ness to interior appearance. E-L 
Power Supplies provide a constant 
light output regardless of battery 
voltage fluctuation. 
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* Berryloid Aircraft Finishes carry the Berryloid Aircraft Finishes have had 
fight to the elements . . . just as thou- that aerial superiority that is finding its 
sands of Berryloid-finished fighters and counterpart today on every war front. 
bombers are carrying the war to the Post-war transport and other aviation users 


enemy. For more than a quarter century, — will have this same dependable protection. 


BERRY BROTHERS, w-. 


DETROIT, MICHIGAN ° WALKERVILLE, ONTARIO 
BOSTON * JERSEY CITY * CINCINNATI * CHICAGO «¢ ST.LOUIS « INGLEWOOD, CALIF. 
MONTREAL * WINNIPEG *¢ TORONTO 
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NEW C.I. GARB 


Sendardized uniform for civilian instructors 
tAAF primary contract schools is modeled 
Flight Comdr, Ralph Crocker of Haw- 
horne School of Aeronautics, Orangeburg, 
' C, Similar to ATC attire, it is of all-wool 
mntan fabric like Army officers summer 
ess with shoulder patch for particular 
hool. Wing emblem is lettered “Instruc- 


0 1” 





Along the Apron 


CAB’s study of a four-year recording 
f accidents resulting from malfunctiop- 
ng and failure of engines of 90 hp. 
nd less shows that more than half the 
uishaps could be traced to fuel systems. 
bf 1,731 accidents reported, 962 con- 
emed fuel, and one-third of these were 
harged to mistakes by pilots. Unde- 
mined causes were responsible for 
3 or nearly one-fourth of the acci- 
ents. Failures in power plant strue- 
es, ignition systems, miscellaneous 
ymponents, and lubrication systems 
eeounted for 20 percent of the mis- 
aps. CAB also reports a downward 
tid in non-air-earrier accidents dur- 
ug 1942. 

While certified and student pilots in- 
teased from 175,828 to 222,280, acci- 
ents dropped from 4,251 to 3,324. 
tivate flying troubles decreased (as 
bleasure flying was restricted) but there 
ras a “slight numerical inerease in fa- 
‘l accidents in instruetional flying.” 
nthe whole, however, “the fatal and 
tious-injury aeecident ratio decreased 
ubstantially.” In July this year CAB 
eived reports of 17 fatal accidents in 
ou-air-carrier flying and one in sched- 
led oper: tions, 
















Graduate Division of New York Uni- 
Nsity’s College of Engineering has 
Hhounced new courses in applied aero- 
Mamies and helicopter theory. . . . 
ollowing liquidation of NYA, four 
cs pre-factory training courses for 
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prospective employees of Consolidated 
Vultee have been transferred to Will 
Rogers War Training School, Fort 
Worth. Chamber of Commerce and 
YMCA are helping find acecommoda- 
tions for 16-174-yr.-old candidates. Con- 
vair is also enrolling engineers without 
previous aircraft experience in a pai. 
familiarization course leading to em- 
ployment in design drafting and stress 
analysis groups. 


On Patrol 


@ CAP’s program to enlist AAF eadets, 
first assignment given by the War De- 
partment, “has sueceeded beyond our 
most optimistic expectations,” National 
Headquarters announces. Enlistment 
figures have not yet been compiled, but 
reports of various drives indicate that 
they will be large. 

In one Tennessee community, for in- 
stance, preparations were made to han- 
dle about 100 candidates at a rally; 
1,100 showed up. In other places, 17- 
and 18-year-olds were attracted by 
newspaper advertisements, meetings 
addressed by Army ofiicers, pamphlets 
dropped from planes, and free 15-min. 
flights. Between the time of enrollment 
in the Air Corps Enlisted Reserve and 
induction six months after their 18th 
birthday, the candidates are being en- 
listed as CAP eadets for preliminary 
training in meteorology and avigation. 


e “Detached flights,’ composed of a 
minimum of ten members or provisional 
members none of whom is required to 
be a pilot, may be formed in areas 
where there are no established units. 





CIVIL OPERATION 
AND TRAINING 
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Procedure Announced 
For Obtaining Parts 


Forms for obtaining repair and re- 
placement parts for CAP planes in 
active service (“A” category) are be- 
ing distributed through wings 
regional WPB offices. 

Official procedure is for owners to list, 
on WPB Form 1747, articles they esti- 
mate will be needed for maintenance or 
major overhauls. Requests should be 
specific, i.e. so many spark plugs, so 
much tubing or electrical equipment, 
a windshield of such and such dimen- 
sions. This information, together with 
plane number and ownership data, is 
fled with WPB Aircraft Priorities 
Branch, which issues a rating. The 
rating is presented to the service opera- 
tor (like ration points) when the plane 
is brought in for repair, and it author- 
izes the issuance of the items requested. 

Form 1747 may be filed by individuals 
or groups of owners. In emergency, 
WPB field men are authorized to issue 
PD1-A, usual form for obtaining parts 
under the Controlled Materials Plan. 


and 





DOUBLE-ACTION TRAINING 


Simultaneous instead of individual training of cadets in instrument and radio range flying 
is made possible at Southwest Airways’ RAF school, Falcon Field, Ariz., with this combined 
Link and AT-6 instrument panel. It was devised by Melvin K. Lyster (above) who instructs 
over same beam carrying range signals and at same time demonstrates a problem on black 
board. Correct course can be indicated by manipulation of panel instruments. 
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REPUBLIC 
P-47 THUNDERBOLT 


\ FARMINGDALE DIVISION 


| “2d 


Our Back Yard is the Stratosphere 


SPECIALISTS 





IN HIGH-S 






25,000 ft. 





ED AIRCRAFT 





———_—— 35,000 ft. 


30,000 ft. 


THUNDERBOLT’S 
OWN BACK YARD! 





ILITARY airmen know that this is 
the day of specialized planes... de- 
signed to do specialized jobs. Some planes 
are best for ground-strafing... others for 
medium-level fighting ...and so on. 

Our back yard is the stratosphere. The 
Republic Thunderbolt is built to fight at 
35,000 feet and up. It protects high-flying 
bombers. 

Powered with a 2,000 horsepower en- 
gine, the Thunderbolt flies at more than 
400 miles an hour. Its turbo-supercharger 
assures greatest efficiency in the rarified 
upper air, 

The stratosphere is the strategic area..-+ 
the ceiling... of today’s global air war. 
Because of the higher speeds it permits 
...and its freedom from turbulent weather 
...the stratosphere will be the favored 
path of tomorrow’s high-speed transpor 
tation. Thus, the high-flying Thunderbolt 
anticipates happier things to come. 
Republic Aviation Corporation 


Farmingdale, New York—Evansville, Indiana 
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Raid Training in 
The Mediums 


At special transition fields, new pilots are learning to master the 
“Mighty M's"—Marauders and Mitchells, the masters of the Axis. 

















HEREVER FLYING MEN GATHER, the 
W in inevitably gets around to two 
streamlined, lethal airplanes that are 
helping pile up yardage for the Air 
Forces’ team. 

The B-26 Martin Marauder and the 
B-25 North American Mitchell inspire 
respectful discussion, for they are the 
kind of devastators around which leg- 
ends and tradition are built. The Air 
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After 33 hr. ground familiarization with Marauder parts and 
struments, plus more hours of takeoffs, landings, and avigation, 


Forees’ “Mighty M's,” they look tough 
and are. 

So that more men may fly these hard- 
punching eraft, hundreds of students 
today are assigned to transitional train- 
ing at fields of the AAF Training Com- 
mand. Typical of the new B-25 post- 
graduate schools is that at the La Junta, 
Col., Air Base, where students of the 


two nations which have prime cause 
to hate the Japs are training. Pilots 


of the United States and China inau- 
gurated this new transition school last 
Spring—two days after the first anni- 
versary of Gen. Doolittle’s B-25 raid on 
Tokyo. 

Although they learned the rudiments 
of twin-engine operation in advanced 











<a 
MILITARY 


school, student officers still get a thrill 
when they are introduced to the twin- 
tailed Mitchell. Avigation is empha- 
sized because, like Doolittle’s men, they 
will probably be called on to fly through 
uncharted heavens at night and in 
storms. If the regular avigator is in- 
capacitated, the pilot is trained to take 
over his responsibilities. Thorough 
courses in aircraft and naval vessel 
identification ready the pilot for the 
day he will bring his plane into posi- 
tion for the gunners and bombardiers 
to do their work. To get an “eye” for 





students take ship on cross country flights. “Boot Hill” (seen in 
name of this plane) is cowboy lingo for “cemetery.” 


99 
“- 





reg: 


Moker @ 8240) i Flying faster, higher and farther than any enemy 


| . fighter... taking punishment, yet still delivering the 
| P-38 LIGHTNING Des rae ak , 
goods—the Lockheed P-38 Lightning is equipped with 


1s equipped with “a Wittek Aviation Hose Clamps. Today, as in the past, 
; Wittek Aviation Hose Clamps, known as the standard 
of the industry, are being used by the nation’s leading 
HOSE CLAMPS 


military aircraft and engine builders. Wittek Manufac- 


turing Co., 4305-15 West 24th Place, Chicago 23, Ill. 


_ WITTEKeAEKE 
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Understanding of flight instruments is 
simplified with this B-25 “phantom panel” 
which can be tilted or rotated to show in- 
strument reading changes at various plane 
attitudes. Capt. George E. Wagoner, assist- 
ant director of academic training, Mather 
Field, Calif., points out a feature of device 
to Maj. Bruce H. Hinton, unit commander. 


bes. 


ripping open enemy planes with the 
B 25’s fixed machine guns, the students 
at La Junta shoot skeet, practice with 


o 
pneumatic pellet-throwers, and fire .30 
| eal. guns on the range. Finally, there 


is instruction in firing guns mounted 
in rear cockpits of specially-rigged 
North American AT-6’s. 

Every member of the Chinese con- 
tingent at La Junta has a long list of 
scores to settle with the Japanese; a 
majority of them are out to avenge the 
deaths of relatives or friends. 

“We promise Gen. Doolittle,” says 
their commanding officer, Maj. Lung 
Ming-teh, that “we'll be coming in be- 
hind him on the trail to Tokyo.” Maj. 
Lung twice has been decorated by Gen- 
eralissimo Chiang Kai-shek personally, 
once for dive-bombing the Japs more 
than 20 times, again for shooting down 
five enemy planes. 

At Laughlin Field, in Texas’ Rio 
Grande Valley near the border town of 
Del Rio, other AAF men, are getting 
acquainted with the Marauder in one 
of the Training Command’s B-26 tran- 
sition centers. This swift medium 
bomber calls for a carefully graduated 
nine-weeks of transition. The first 33 
hrs. of training, spent on the ground, 
familiarizes the students with the plane’s 
various parts, also with its instrument 
panel’s multitude of devices. 

Approximately half of the future 
Marauder-men’s daily work is taken up , Anxious to follow Doolittle to Tokyo, both Americans 

(Turn to page 305) and Chinese put in long avigational hours in Mitchell. 
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in ground school, future pilots (left) investigate intricacies of Hamilton Standard hydraulic constant- 
speed propeller and (right) trace key units of B-25 fuel and oil systems with aid of wall mock-ups. 
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: Turning 
To BROACH 
f tne 





ING HIGH today depends on good head work on the 
ground. Broaching has played a large part in the feats of 
| aeronautics in the air and on the ground. It has made 

ES possible an interchangeability of parts unequaled in the 
history of this or any other country. It 








Before the first hand chined hub ha 
test, a set of broaches h en designed ani 
would spline the inside of the hub to an 
ance in few minutes precision operation. 
props using this hub were raising the dus 
moftths ahead of schedule. Due to broaching’ fi 
high speed precision Production the ten thousandth h 
| ‘more than met the “specs” 


More and more of the fifty thousand vital martel 
go to make up the flying wonders of today are being 


4 broached. By broaching as by no other method of ma- 


Echining can you get Primary Production Precision — it’s 
bro ching today. 


MUDSON 


LAPOINTE 


MASS. 
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Here’s one! It’s a Maytag 


Out where the going is tough, the 
ground crews, backing up our flyers, 
have a whale of a job on their hands. 
That’s why it’s important to give 
our forces equipment that’s just as 
foolproof as possible. And that’s where 
Maytag comes in. 

For Maytag Hydraulic Cylinders are 
virtually foolproof. They embody 
exclusive principles and simplified 


design that make them easier for you 


plane manufacturers to install... 
make them more dependable in opera- 
tion and so easy to service they 
may be taken apart and put together 
again without need for special tools. 

In the aircraft industry, the 
word is getting around that you can 
depend on Maytag Hydraulics. 
Tue Maytac Company, Newton, Iowa 





Tver seca hydraulic cylinder you, could. 
take apart with a porewdriwer ¢ : 
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Maytag also produces Eclipse electric 
retracting units... aluminum alloy 
aircraft castings. 
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KEEP POSTED ON 


Products & Practices 


This selected information on new publications and products is offered 
by the "AVIATION" Reader's Service through cooperation with 


the manufacturers. 


It helps executives save valuable time, pro- 


vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below,* clip it to 
your letterhead, and mail. There is no cost, no obligation. 





PRODUCTION 


Machine Operation ..... Aardistar waccleea'all 

Subjects covered in series of brief, de- 
scriptive articles in pamphlet from E. 
F. Houghton & Co., Philadelphia, include 
rust prevention, final casting of high 
speed steel tools, cutting fluids for mag- 
nesium alloys, and circulating quenching 


oil. 


PR sc acsevcrcdecanseasanecsen 

History, development, applications, and 
technique of all forms of metallizing for 
restoring worn machine parts are de- 
scribed in 40-page catalog prepared by 
Metallizing Co. of America, Chicago. 
Specifications and engineering data are 
also given on company’s metallizing gun. 

4 


Tube Bending ........ pviiebe tetebiee 

American Tube Bending Co., New 
Haven, Conn., publishes booklet picturing 
various forms made with aluminum and 
steel intakes, assemblies, oil lines, mani- 
folds, and checking fixtures. Custom work 
is offered plane and engine manufacturers. 
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Abrasive Cutting 


Tips on how manufacturers have im- 
proved process of abrasive cutting are 
contained in illustrated folder with chart 
of six types of machines made by Andrew 
C. Campbell Div., American Chain & 
Cable Co., Bridgeport, Conn. 


EE decide kins saebvensaceeneeaee 

Job Selector Chart showing pitch and 
saw velocity for cutting various thick- 
hesses of steels, copper, brass, aluminums, 
ete, is contained in illustrated booklet 
on applications of Doall saws. The Doall 
Co, Des Plaines, Ill. 


Designing, Tool Service..............6 

Leatlet illustrates and describes service 
in production engineering and tooling 
aailable to manufacturers through Atlas 
Metal Stamping and Tool Designing Co., 
Philadelphia. 


lathe Estimating .................+-7 

Hero Estimating Table for Lathe Work, 
available at $1 from Raymond Heron, 
Jamaica, N. Y., gives formulas for cal- 
culatiny work time and contains charts 
On standard time in minutes for cuts 
lin-long with feed of .001 on materials 
of various diameters. 
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Advantages and illustrations of process 
of hand stoning are shown in_ booklet, 
Hand Stoned Cutting Tools for Faster, 
Better, More Cuts, prepared by Behr- 
Manning, Troy, N. Y. 


Broaching Article 

Article on broaching aircraft parts is 
included in booklet, A Quarter Century 
of Broaching Development, offered by 
Colonial Broach Co., Detroit. Also shown 
are various types of machine equipment 
made by firm. 


Cone Gearing ........... wiceeadsasn 
Michigan Tool Co., Detroit, has pre- 
pared instruction manual CA-43 on as- 
sembling and checking ‘“Cone-Drive” 
area-contact gearing in housings for low 
and high production. Included is a dis- 
cussion of production control methods. 


Die Sections .......... ovescccese es 

Jessop Steel Co., Washington, Pa., has 
prepared folder showing sectional views 
and available sizes of its rolled composite 
sections for die making. Cutting edge is 
electric furnace-melted, water-hardened 
tool steel backed up by a non-hardening 
steel. 


“MACHINERY & ACCESSORIES 


WUT DNOUINR rs 6x5 bs. hs Sea ae bes 12 
Bulletin No. 24 from Wiedemann Ma- 
chine Co., Philadelphia, announces hand 


operated punch presses said to eliminate 
drilling and fly and hand cutting. They 
have eleven or twelve dies and punches 
available up to 14 in. dia. for piercing 
materials ranging from shim stock to 4 
in. mild steel. 


Power Transmission .... 

Booklet produced by Cling Surface Co., 
Buffalo, N. Y., on planned power trans- 
mission contains illustrated suggestions 
on advantages and costs of group machine 
drives, maintenance of shafting, belting 
pulleys, and a salvage program for belting 
and drive components. 


Sale BOO ss occ ccccccecess oeseee -.-14 
Available for cutting holes from § fo 
4$ in. dia. in steel, brass, aluminum, and 
wood up to 1} in. thick, hole saws pro- 
duced by Armstrong-Blum Mfg. Co., Chi- 
cago, are illustrated in Bulletin HS-42 
which lists prices and specifications. 


Bearing Lubrication ..... cemkiaaeene 15 

“Multival” system for simultaneously 
lubricating number of machine bearings 
from a central point is diagrammed and 
pictured in Bulletin No. 15 from Farval 
Corp., Cleveland. Operator forces oil or 
grease into central distribution block from 
which it is carried to as many as ten 
bearings through tubes. 


I 6 nce tedcdecessasecgens 16 

Engineering information, descriptions, 
and illustrations of 75 models of drill 
presses manufactured by Boice-Crane Co., 
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Toledo, are shown in folder from company. 


Presses, Pumps ...............ee00017 

Pressures from 10 to 200 tons on small 
areas for die sinking, straightening, or 
compression tests are available from line 
of hydraulic laboratory presses. With 
electric or steam heated platens they can 
also be used for manual hot molding. 
Bulletin 350-A from Watson-Stillman, 
Roselle, N. J., illustrates various models 
of these presses, and Bulletin 250-A shows 
the company’s line of hydraulic pressure 
pumps available from three to 200 hp. 


Spot Welder .....csccccesees one 

Operating, mechanical, and electrical 
features and performance graphs of press 
spot welder for aluminum and its alloys 
are pictured in booklet from Sciaky Bros., 
Chicago, Ill. 


PLASTICS 


Plastacele ..........c.00. errr 19 

Looseleaf Plastacele Handbook, pre- 
pared with numerous illustrations by 
Plastics Dept., E. I. du Pont de Nemours, 
Arlington, N. J., gives descriptions and 
engineering statistics on Plastacele cellu- 
lose acetate sheets. Topics covered are 
applications, forms, shapes, and sizes, care 
and handling, fabricating, sawing, shear- 
ing and breaking, blanking and punching. 


Non-Metallic Materials .............20 

Seven non-metallic materials and plas- 
tic substances for various engineering and 
product purposes are illustrated in bul- 
letin published by Continental-Diamond 
Fibre Co., Newark, Del. It also contains 
charts showing suitable applications of 
these substances and their specific prop- 
erties. 


POTTS TT TTT TT TTT Te 

Bulletins and engineering data have 
been compiled by Machine & Tool Design- 
ing Co., Philadelphia, showing further 
applications of the “Formrite”’ method 
of toolmaking with chemical materials 
which solidify in molds without shrink- 
age at room temperatures. 


PEED as bdbecendusewntaesaanene” 22 

Imperial Molded Products Corp., Chi- 
cago, has issued folder with comparative 
table of characteristics of various com- 
pression-molded plastics. Also illustrated 
are company’s custom molding facilities. 


Tubing 

Elmer E. Mills Corp., Chicago, pre- 
sents, in 40-page booklet, list of physical 
properties of its plastic tubing, chart of 
properties of various injection-molded 
plastics, and illustrated descriptions of 
molding processes and various types of 
plastic compositions, 
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ELECTRICAL 


Maqnetemeters 2... ccsccccecccccsccae 
Illustrations, general descriptions, oper- 
ating directions, and calibrations of two 
types of magnetometers are given in Bul- 
letins No. 90 and No. 91 prepared by 
Waugh Laboratories, New York City. 
Models are designed for magnetic control 
of airframes and for determining magnetic 
fields in materials, members, and parts. 
SWMONOS cicccccrscsscceescceseeccee 
Ten types of small electric switches 
suitable for aircraft applications are 
shown in folder prepared by Acro Elec- 
trie Co., Cleveland. Contained are speci- 
fications, blueprints, and capacities. 


COmmechers on ccc ccccccsccccevccee cde 
Twelve types of DP electrical rack and 
panel connectors are shown in catalog 
from Cannon Electric Development Co., 
Los Angeles. Listed are general uses; 
construction features; face, sectional, and 
rear view drawings; and tables of con- 
tacts, capacities, and assembled weight. 


Catalog ..... vow ee ee bes ee SERN re 

Thomas & Betts “ Elizabeth, N. Bis 
has revised and expanded Aircraft Catalog 
No. 36 on its electrical connectors for 
aircraft wiring to include three sections 
on terminals and one each on bonding 
jumpers and specialties. 


caun eine bleed wikes ele oieipia eae 


Maintenance ... 

Handbook offered by Ideal Commutator 
Dresser Co., Sycamore, Ill., contains 88 
pages of information on company’s equip- 
ment and suggestions on keeping motors 
and generators in constant efficient opera- 
tion without dismantling. 


a ETT ET eee 

Pocket-size card prepared by Union Air- 
craft Products Corp., New York City, 
shows range of fittings, dimensions, and 
part numbers of standard AN conduit 
connections, 


MANAGEMENT & EMPLOYEES | 


Tax Deduction Device...............30 

George S. May Co., Chicago, is dis- 
tributing free its “Deduct-O-Graph,” a 
stiff paper, book-sized calculator. When 
set according to an employee’s marital 
status, wage range, and pay period it 
automatically shows the amount of his 
tax deduction. 


Waste Reduction ..................-31 

Enlisting Employees in Waste Reduc- 
tion, latest publication of Policyholders 
Service Bureau, Metropolitan Life Insur- 
ance Co., New York City, reports methods 
used by several companies to gain em- 
ployee support and contains check lists 
of points of mutual employee-management 
interest and cooperation. 


NO TNE. aos cavnssesuisasess He 

Among literature available from Alex- 
ander Hamilton Institute, New York, is 
72-page guide book, How to Prepare an 
Engineering Report, especially written 
for technical men, 


Incentive Suggestions ..............33 

Navy Dept. announces publication of 
booklet, Ideas That Work to Win, con. 
taining tips to management on creating 
war spirit, reducing absenteeism and re. 
jections, and qualifying for the “E” award, 


ee, i eee ee 

Seven suggestions to workers on skin 
protection have been printed on card suit- 
able for posting on washroom walls by 
Quaker Chemical Products Corp., Con- 
shohocken, Pa, 


IDEAS & SERVICES 


Materials Conservation ...... coed 

Latest materials conservation broadside 
issued through Army, Navy and WPB 
Aircraft Production Board gives examples 
of how various companies have effected 
savings through new manufacturing proe- 
esses. 


eee Werrerire crt 

Airplane Tire Section, made for inser- 
tion in its aeronautical manual by B. F. 
Goodrich, Akron, contains charts of sizes, 
types, dimensions, weights, low and high 
pressure capacities, loads, and inflation 
of non-skid and smooth auxiliary and 
landing wheel tires. 


i: .pMECEELT Tee 
Sources of information and literature 
published by airlines on various phases of 
operation are listed in folder compiled 
by United Air Lines School and College 
Service, Palmer House, Chicago. 


INE 65 0'sss ne neaeedi vane eeeee 

Bibliography prepared by U. S. Forest 
Products Laboratory, Madison, Wis., lists 
magazine articles on preparation of woods 
and uses of woods in various forms, in- 
cluding a special section on molding, 
glueing, and effects of temperature changes 
on plywoods. 


Hose, Sheet Material...............39 

Manufacture, applications, dimensions, 
and specifications of chemical resistant 
hose, tubing, and sheet material for gas- 
kets, washers, etc., made from “Resisto- 
flex PVA,” a synthetic resin, are compiled 


in aircraft catalogue by Resistoflex Corp.. 
Belleville, N. J. 





© Announcements of new machine 
tools, shop equiprsent, and acces- 
sories are invited for inclusion in 
these columns. In writing, em- 
phasis upon aviation industry ap- 
plications of newly-marketed items 
is desirable, and wherever possible, 
glossy-print photos should be en- 
closed for illustration. Manufac- 
turers should address New Prod- 
ucts Editor, AVIATION, 330 W. 
42nd St., New York City. 
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Latest Machine Tools 


Vertical Miller.............. 40 


Model 2-20V vertical milling machine 
introduced by Kent-Owens Machine Co., 
Toledo, has 42x12-in. table traveling 20 
in. on bed with automatic cycle. Table 
ean be fed automatically, traversed in 
either direction, automatically stopped 
during travel, and reversed at either end 
of its stroke. Three column heights per- 
mit gaps of 10, 12, or 14 in. with 4-in. 
vertical quill adjustments. Driving mech- 





anism, involving three sets of gears, has 
anti-friction bearings and automatic 
lubrication. Standard spindle speed 
range is 64 to 860 rpm. with ranges of 
32 to 428 and 96 to 1,248 available. Table 
travel can be adjusted separately for 
hoth directions so that feed rate ean be 
faster in one direction than the other.— 
AVIATION, Oct., ’43. 


Tube Extruder.......eseeee2s 41 


Special design of supporting platen 
and container holder in centerline of 
container is reported by Schloemann 
Engineering Corp., Pittsburgh, to reduce 
frequeney with which dts tube extrusion 





NEW, PRODUCTS 


——" 
— 





presses have to be readjusted to pro- 
duce uniform wall thickness. Keys in 
container fit in ways in housing permit- 
ting container housing to expand evenly. 
Platen and container holder expand and 
contraet in constant alignment with cen- 
terline of cold press stem section— 
AVIATION, Oct., 43 


Finish Grinder.............. 42 


Designed to eliminate need for tem- 
plates in the finish grinding of profiles 





on circular and flat form tools, gages, 
cams, dies, ete., new machine made by 
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CASCOPHEN Bi) 






Ri cay wate Reem Bey 
Catton: srose we con f * 


DURABLE. Proof against boiling or 
cold water, dry heat, cold, mold 
and bacteria, organic solvents. 
NON-ACID. Does not weaken wood 
fibres adjacent to the glue line. 
WIDE RANGE OF SETTING TEMPERA- 
TURES. 70° F. and up for softwoods, 
110° F. and up for hardwoods. 


NON-CRAZING, LOW SHRINKAGE due 
to its low water content and par- 
ticular molecular construction. 


LONG PERMISSIBLE ASSEMBLY PERIOD. 
LOW PRESSURES ADEQUATE. 


ADAPTABLE — to joint gluing, lam- 
inating, hot-pressing, bag-gluing. 





JUST PRINTED—new Technical Bulletin 
104a— Eight pages, complete details on 
mixing, spreading, pressing, testing of 
Cascophen LT-67. Keep up to date. Send 
for your copy. Address: Casein Company 
of America, Dept. A- 10, 350 Madison 
Avenue, New York 17, N. Y. 


CASCO (casein) 
CASCAMITE (area resin) 
CASCOPHEN (phenol resin) 
to meet all aircraft specifications 
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We hate war, but we hate dictators more. Right now, helping to exterminate 
phoney supermen who fight to dominate the world is our main job. Reliable 
Springs by the millions have gone into vital combat and war production equip- 
ment of all types. Reliable workers, both men and women, have given valiantly 
and unstintingly of their strength to help turn out more and better springs— 
faster and faster. The urgency of this huge task has literally kept our people’s 
noses to the grinders, their hands, eyes, minds, attuned to the coilers, formers, 
testers, and all the other equipment of fine spring-making. The result is springs 
of extreme precision and almost incredible accuracy in action, under the 
excessive stresses of war. 

The school of war is a tough school. When Peace again prevails, Reliable 
will be even better prepared than before, to serve your customary requirements. 





Send us your drawings and specifications 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd., Cleveland, O. 


Representatives in Principal Cities 


YOU CAN RELY ON WAASIALELI TA 


CLIPS HOOKS BENDS 


WIRE SPRINGS LIGHT STAMPINGS 


UW RSY WLR 


ROUND AND FLAT 
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Sheffield Corp., Dayton, employs 50-to] 
pantograph and microscope. As oper 
ator follows 50 to 1 seale drawi 
with pantograph, microscope with cross, 
haired lens follows according to sha 
to be ground. Operator feeds grinding 
wheel, adjustable to any desired angle 
so that its eutting edge works towan 
point marked by crosshairs; this posi 
tion corresponds to that of pantograp 
stylus. Accuracy is said to be unaffecte; 
by grinding wheel wear and obtainabl 
to .0003 in. Layout size 20 in. sq. per 
mits single setting grinding area 0.400 
0.400 in. Work accommodation is 10 in 
wide by 4 in. thick, and stock can 
stacked up to 2 in. high for makin 
identical parts. Used in reverse, ma 
chine will make 50-to-1 layout drawin 
from parts with unknown profiles, 
AVIATION, Oct., ’43, 


Trimming Press .............4 


Said to be one of largest ever built 
this 2,000-ton mechanical trimmin 
press, reports E. W. Bliss Co., Brook 
lyn, is capable of handling average ru 
of forgings from 33,000-lb.-eapaeity 
hammer. Triple gearing and twin driv 
crankshaft permit five strokes per min 
ute. Frame is four-piece, tie-rod con 
struction. Air friction clutch is multipl 
disk flywheel type, and brake has electri 
push-button control. Specifications: Ai 
counterbalanced slide stroke 24 in. 
shut-height adjustment distance (top of 
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Preventing decarburization of steels 





























Information supplied by an Industrial Publication 


The principal factors that must be considered in 
any attempt to prevent the decarburization of steel 
are the steel analysis, temperature and time of 
heat treatment and the furnace atmosphere. 

All of them are subject to modification, or con- 
trol, as a means of prevention. But since changes 
in steel analysis, or in temperature and time of 
treatment are often impractical, the furnace atmos- 
phere offers the best general point of attack. 

If the furnaces in use are basically unsuitable, 
the best method of correcting the trouble is to re- 
place them with controlled atmosphere furnaces 
carefully selected to meet individual requirements. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 
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If this cannot be done, an analysis of the furnace 
atmospheres should be made to determine whether 
or not carbon dioxide or water vapor are present. 
If they are, one remedy consists of installing 
auxiliary equipment to eliminate the COz, and to 
reduce the H2O to the lowest possible level. 


There is another method that may work if light 
scale on treated parts is not objectionable. This 
consists in using a slightly oxidizing atmosphere 
(2-5%). Decarburization of certain high carbon 
and tool steels is virtually eliminated. The method 
is safe to try with steels that do not require temper- 
atures over 1600° F. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED @ 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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The new separate 
mounting is strong 
er and prevents b 
leaks cause The 
breaks in can. 23 
modern design age 
the minimum © 


space. 


TYPE OM 
RATINGS .05 to 2.0 mfd. 600 V.D.C. 

.05 mfd. to 1.0 mfd. 1,000 V.D.C. 
STANDARD CAPACITY TOLERANCE. = 10% 


TEST VOLTAGE Twice D.C, rating 
GROUND TEST 2,500 Volts, D.C. 
SHUNT RESISTANCE -05 to 0.1 mfd. 20,000 megohms. 


-25 to 0.5 mfd. 12,000 megohms. 

1.0 to 2.0 mfd. 12,000 megohms. 
POWER FACTOR At 1,000 cycles—.002 to .005 
CONTAINER SIZE Width 5”, length 1-5/16”, height 21/4” 
MOUNTING HOLE CENTERS 11/,” 











gated a” ae peers.” 
U. S. S. Constitution—" 


Keo WANT capacitors that can stand up and take it. The 
well-nigh flawless record of Tobe Capacitors as to “re- 
turns” proves they have that outstanding requirement 
of durability. 


This quality is built into each and every Tobe Capacitor 
by advanced engineering practices and production meth- 
ods. And their rating is always an “understatement”. 
Shown here is the Tobe Oilmite Capacitor. Filled and 
impregnated with mineral oil it is used as a filter con- 
denser in war equipment. The new hold-down bracket 
permits inverted or upright terminals, with wiring either 
underneath or on top of chassis. ' 





Old Ironsides" 


A SMALL PART IN VICTORY TODAY=A BIG PART IN INDUSTRY TOMORROW 
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bed to slide with stroke down) 42 in.; 
slide area F to BXR to L 87x60 in.; bed 
area F to BXR to L 98x72 in.; weight 
450,000 lb—AvraTIon, Oct., 743. 


Aluminum Welder .......... 44 


Progressive Welder Co., Detroit, has 
designed rocker arm machine for con- 
denser-discharge welding of any com- 
bination of two thicknesses of 24ST 


Alclad sheet from 0.016 to 0.081 in. at 
rates between 1,000 and 2,000 spots per 
hour including point dressing time. Rigid 
machine design is stated to reduce fre- 
quency of point dressings. Throat depth 
is adjustable from 36 to 42 in. and 
upper arm retracts for insertion of 
flanged work. Lower arm ean be ad- 
justed 10 in. vertically. Refrigerated 
electrodes can be installed at extra cost. 
Pancake transformers, rated at maxi- 
mum of 3,000 v., can be tapped for dif- 
ferent turn ratios by special switch. 
Standard equipment includes solenoid 
valves for controlling air mechanism, air 
pressure gages, regulating valves, air line 
lubricator, and dual shrouded operating 
treadle—AVIATION, Oct., '43. 


Punching Unit .............. 45 


Type AA hole punching unit intro- 
duced by Wales-Strippit Corp., North 
Tonawanda, N. Y., has either single or 
triple spring stripping guide assembly 
for metals .076 and 4-in. thick. On stamp- 
Ing presses unit is mounted on a tem- 
Plate; on press drakes on adapters 
clamped to rail—AviaTIon, Oct., ’43. 


Spot Welder................ 46 


Automatie control of pressure, weld, 
hold, and off time and speed up to 110 
‘trokes per min. is reported feature of 
press type spot welder P-20 of Pier 
Equipment Mfg. Co., Benton Harbor, 
Mich, Variations are provided in eyele. 
Air cylinder, which ean be regulated by 
valve, supplies pressure for upper elee- 
(rode. Kightspoint selector switch ad- 
Justs current from half to full maximum. 
Iwo capacities, 20 and 30 KVA., are 
wade with 12- or 24-in. throats.—Avia- 
TION, Oct., °43. 
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Cannon DPR 


THE CANNON "DP" 


The 40 contacts in the DPR, shown above, present a “force 
problem” in, disconnecting which is solved by the geared bail. 
It is especially desirable in cramped or inaccessible quarters. 
The DP series of connectors has been developed exclusively 
by Cannon, in conjunction with airline engineering personnel, 
for communications work in planes and tanks. Cannon DP’s 
are the highest development in electrical connectors of the 
self-aligning type for use where space is limited and connec- 
tions must be made speedily and with absolute certainty. 


Cannon DP-D. Available with insert ar- 
rangements of 12 to 32 contacts... 10, 
15, 40 amp, and from one to four co- 
axials. A “quick change’’ connector. 








Cannon DP-P. Generally classified as a 
panel type although equally adaptable 
to radio rack assembly. Has no stand- 
ard shell ... insert assembly only. 





New 24-Page Bulletin on CANNON DP CONNECTORS 
gives general information and description of parts, appli- 
cations as well as dimensional sketches and tabular 
matter. Write Dept. A-110, Cannon Electric Develop- 
ment Company, Los Angeles, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles, Calif. 









CANNON 
ELECTRIC 
Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 
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Shop Equipment & Accessories 


quarters rated output is available at 
4,400 rpm. Cooling air from integral fan 
circulates through hollow armature 
shaft. Interpole and compensating coils, 
which develop auxiliary magnetic fields, 
help prevent sparking at brushes. Gen- 
erator weights 36 lb. Frame measures 
1282 in. with 6 in. dia. Type 1042 volt- 
age regulator consists of stack of carbon 
disks upon which pressure is raised or 
lowered by leaf springs controlled by 
an electro-magnet. This action varies 


Generator, Regulator........ 47 


Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., has developed 
two new aireraft electrical products, one 
a high speed generator, other a carbon 
pile voltage regulator. Designed after 
AAF specification P-2, generator (illus- 
trated) ean be used on auxiliary or main 
engines. It will deliver rated load of 200 
amp. at 30 v. or 6 kw. over speed range 
of less than 5,000 to 10,000 rpm. Three- 








EVERY MAN COUNTS 
FOR MORE USING 
SKILSAW TOOLS! 














Production 
og wr 


SKILSAW TOOLS 


on the job! 


@ Put SKILSAW TOOLS on 
your “bottleneck” jobs 
and watch them boost 
your plane production! That’s what 
fast-working SKILSAW TOOLS are 
already doing in countless plants from 
coast to coast .. ?speeding up tough 
“skin-drilling” ... surfacing faster on 
wood, metals and compositions... 
sawing quicker in shipping rooms 
and on production lines. 

SKILSAW TOOLS are lighter, 
more compact, more powerful. 
That’s why they handle easier, do 
' : more jobs and do them faster. That’s 

Ne why SKILSAW TOOLS belong in 
+s your plant zow. Ask your distribu- 
tor foraconvincing demonstration. 


SKILSAW, INC., 5057 Elston Ave., Chicago 
Sales and Service Branches in All Principal Cities 


4 IN. (Model 47) SKILDRILL— 
A handful of drilling power for 
extra speed on “skin-drilling” jobs. 


SKILSAW BELT SANDERS—Speed 


up all sanding and surfacing jobs 
in pattern shops and assembly lines. 


SKILSAWS—Saw faster, better on crating and uncrat- 
ing jobs...cut lumber for freight car bracing quscker. 
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resistanee of stack which is connected 
im generator field circuit. Magne’ is actu- 
ated by voltage generated. Regulator is 
designed for 24-v. aircraft systems with 





generators in single or parallel and 
rated from 1.5 to 6 kw. It ean also be 
used with 30 v. generator requiring 
resistance range of .7 to 55 ohms if maxi- 
mum wattage does not exceed 75 con- 
tinuously. Operation at 100 w. is possi- 
ble where regulator can be blast-cooled. 
Said to vary no more than .2 v., regulator 
weighs 2.6 lb., measures 4f6x476x3{ in. 
-AVIATION, Oct., ’43, 


“Alloy” Plastic............-.@ 

Plastic which ean be given various 
characteristics—hardness, softness, elas- 
ticity, toughness, freedom from magnetic 
attraction—has been introduced by 
Emeloid Co., Arlington, N. J. It is re 
ported suitable for usual machining and 
finishing operations.—AVIATION, Oct., 
743. 


Tracing Projector........... 49 


Now on market is new model projector 
equipped with 2 in. dia. condenser, 4 
in. larger than type previously offered 
by maker, George Scherr Co., New York 
City. Bigger condenser permits use of 
larger low-power lenses; 10X magnifica- 


tion is 13 in. dia., 20X 18 in dia. Other 
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available magnifications are 314X, d0X, 
§24X, and 100X. Streamlining and im- 
proved ventilation have been designed 
into enclosed head and lamp house, and 
spiral gears are used in foeusing.— 
AviaTION, Oct., *43. 


Rivet GUM... cccccccccccccese 50 

Goodyear Aircraft Corp., Akron, an- 
nounces light, quick heating gut for ex- 
plosive rivets. Low voltage and high 





amperage power is conducted to high re- 
sistance metal tip when operator squeezes 
trigger, heating tip and detonating rivet. 
—AVIATION, Oct., 743. 


Elevating Table............. 51 


Hydraulic table for elevating work to 
desired height with maximum load of 
2,000 lb. now incorporates following 
features: Floor lock to prevent move- 
ment on easters; spring-balanced towing 
handle; device permitting top to be ro- 
tated and locked each 15 deg. through- 
out circle; collapsible bars to contain 
work on table top; and two-speed hy- 
draulie foot pump. Standard size made 
by Lyon-Raymond Corp., Greene, N. Y.. 
has top 30 in. square and elevating 


range of 29 to 43 in.—AviaTION, Oct., 
"43, 


Rotable Transformer......... 52 


Developed by Kollsman Instrument 
Div., Square D Co., Elmhurst, N. Y., 
rotable transformer for electronic de- 
Vices weighs 10 oz. and has an over-all 
length of less than 3 in. Operating on 
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ON THESE WESTINGHOUSE WELDERS aan 
Ill, 

Need a-c or d-c arc welding machines? Westing- Westinghouse D-C Flexarc Welders, with new 

house offers any of the models shown on this page for Arcontrol, are the favorite of welding engineers and 

immediate delivery. operators everywhere. Just one simple adjustment gives 
Westinghouse A-C Arc Welders boost welding speeds the welding current desired . . . and Arcontrol offers 

from 15 to 30 per cent .. . because arc blow is eliminated; choice of three types of arc. 

heavier electrodes can be used; no “time-outs” for For quick delivery or more information, call your 

maintenance are necessary. Westinghouse distributor or Westinghouse office. 
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FOR HEAVY-DUTY, PRODUCTION WELDING FOR HEAVIER THAN AVERAGE WORK FOR ALL-PURPOSE WELDING Flow 
A-C_ Welder Modet WC-3C—500 am- | A-C Welder Model WC-2C—300 amperes. A-C Welder Model WT-4C—200 am- Tw 
peres. Infinite number of current settings Infinite number of current settings from 60 es. Has 27 different current settings ; 
from 100 to 625 amperes. to 375 amperes. rom 20 to 250 amperes. ized g 
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I Bend 
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craft 
| metals 
FOR MAINTENANCE AND LIGHT WORK | \ 
A-C Welder Model WT-1C—100 am- . ag 
erga chang current settings from 20 to | ands dininiattdiiene 300- AMPERE FLEXARC D-C WELDER 
Westinghouse A-C Welders for use with the pine Aone No « . 
Unionmelt Process available in 500, 750, or reactors to fiddle with, ° 


1,000 and 1,500-ampere models. 


Westinghouse Weider s @ 


| PLANTS iN 25 CITIES.. OFFICES EVERYWHERE 
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either 32 v. 60 eyele or 110 v. 400 eycle 
ae. power supply, transformer can be 
rotated continuously at speeds up to 
1,800 rpm. Voltage various from 0 to 
193 according to position of rotator on 
an input of 110 v.—Aviation, Oct., ’43. 


Parachute Testing........... 53 


Riehle Testing Machine Div., Ameri- 
can Machine and Metals, East Moline, 
Ill, has manufactured hydraulic de- 





viee for testing parachute webbing up 
to 10,000 lb. Breaking loads are meas- 
ured by gravity stress on pendulum, and 
registry can be obtained down to 50 lb. 
Grips will take samples to 3 in. wide. 
Maximum testing speed is 12 in. per 
min—AVIATION, Oct., 743. 


er GO... cceceuewrswds 54 


Two motors each with two synchron- 
ied gears are used in device for divid- 
ing hydraulic flow from one inlet into 
two outlets under equal volume regard- 
less of pressure. Intended for con- 
trolling various aireraft accessories, unit 
is available in models for 1,000 and 1,500 
ps, recommended maximum pressures, 
from Pump Engineering Service Corp., 
Cleveland.—AvraTIon, Oct., ’43. 


Bending Device ...........2. 55 


Tubular, round, square, and flat air- 
craft materials in aluminum and other 
metals can be bent to specified shapes on 
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bender which is guaranteed to .001-in. 
tolerance on duplicating work. Forming 
nose is reversible, and 35-in. operating 
leverage ean be increased to 80 in. De- 
vice’s capacity is 4 in. round cold-rolled 
steel bar, formed cold to 1 in. radii or 
larger. Net weight, according to O’Neil- 
Irwin Mfg. Co., Minneapolis, is 215 lb. 
—AvIaATION, Oct., ’43. 


Rivet Gun Kit............... 56 


Cherry Rivet Co., Los Angeles, is 
producing a field service kit for work on 
its blind rivets. Principal items in kit 
are: G-10 hand gun for use where air 
pressure is not available, right angle 
adapter for spots that cannot be reached 
in a straight pull, pulling heads for 
countersink and brazier type rivets 34, 
5/32, and 3/16 in. dia. Extra recom- 
mended equipment is a pair of flat 
ground nippers for trimming stems of 
self-plugging rivets. Kit contains in- 
structions and measures 234x7}x2 3/16 
in.— AVIATION, Oct., °43. 


Grinding Fixture ............ 57 


Robert H. Clark Co., Los Angeles, an- 
nounces thread-tool grinding fixture for 





60 and 29 deg. bits. With no seales or 
moving parts, it 1s said to be only neces- 
sary for machinist to slide bit into 
holder, tighten setserew, and place fix- 
ture on grinder table at desired angle. 
Fixture can be used with magnetic 
chuck or clamped to work table. Two 
standard sizes are made, one for me- 
chaniec’s tool kit, other for heavy duty. 
They will accommodate round or square 
bits from 4 to 3 in. for right or lefthand 
threads.—AVIATION, Oct., °43. 



















MULTI R SET 


DOES THE WORK OF 









For continuous-duty, mass 
production welding where a large 
number of operators can work in 
a small area, specify Westing- 
house Constant-Potential Multi- 
ple-Operator Sets. Welding con- 
trol panels can be assembled in 
banks or used singly. Operating 
power factor, where synchronous 
motor drives are used, will aver- 
age 80% leading. Over-all effi- 
ciency is 45%. 





e 

Operator™ control panels are 
available in single and two- 
operator types. Current range is 
150, 200; 250 and 300 amperes. 
Same range for each operator on 
two-operator types. Dripproof 
enclosures. For latest literature, 
write to Westinghouse Electric 
& Mfg. Co.; East Pittsburgh, 
Pa., Dept: 7-N. J-90477 


Westinghouse 


WELDERS 


PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 
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BULKHEAD FITTINGS 
FOR PRESSURE CABINS 




















The new bulkhead hose 
fittings—AN 846, 848, 
849-are designed to 
provide an airtight seal 
in pressurized cabins, 


EARLY DELIVERY ASSURED 


Hartwell’s new Dural bulkhead hose 
fittings—AN 846, 848, 849—are avail- 
able in thread diameters ranging 
from 14” to 14”. These fittings pro- 
vide a thread relief space, one and 
one-half threads wide—between the 
shoulder and first thread—to permit 
the lock nut to be tightened against 
a thin bulkhead partition. An extra 
thread allows for partitions of vary- 
ing thickness. 


Special tooling, inspection after each 
operation, and final inspection be- 
fore shipment are enabling us to 
hold close thread tolerances and i. d. 
and o. d. dimensions. All fittings, ex- 


cept those made from barstock, are 


pressure tested. 


We also manufacture the AN 840- 
847 series and are tooled to produce 
fittings from manganese bronze as 
well as Dural. 


HARTWELL AVIATION SUPPLY COMPANY 


Aircraft Production Parts 


3417 CRENSHAW BOULEVARD, LOS ANGELES, 16° DALLAS, TEXAS* DETROIT, MICH. * KANSAS CITY, KAN, 
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Piles Dryer ....ccccccsccone. & 


In use in battle theaters, dryer foy 
aerial photographic film is said to be 
many times faster and to save critical 
alloys through construction of zine. 
coated metal. Parts include electric 


heating unit, variable-speed motor, filt- 
ers, and blower which supplies 2,000 ft. 
of air per min. Developed by AAF 
Wright Field technicians, and Lau 
Blower Co., Dayton, dryer handles film 
to 94 in. wide and 210 ft. long— 
AVIATION, Oct., °43. 


Transformer .......ccccccees 59 


Announcement of a new moisture and 
dust proof transformer that meets all 
Navy and other specifications for her- 
metic sealing is made by Peerless Elec- 
trical Products Co., Los Angeles. Glass 
and porcelain insulators with metal 
bands are soldered into transformer 
ease, which is of cold drawn, copper- 
plated steel, and thus become an in- 
tegral part of the case.—AVvIATION, 
Oct., °43. 


Service Spees ...cccccccsess & 


Among cowling and fuselage mainte- 
nance tools of New Britain Machine 
Co., New Britain, Conn., is long turret 
top spoon. Hammer-forged from alloy 
spring steel, it can be used in driving, 
prying, or dinging. Faces are ground 
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and polished, and end of blade ean be 
ysed for calking. Tool weighs 34 |b.; 
plade measures 1{x54xx% with 1{-in. 
handle. Over-all length is 10 in.—Avtia- 
TION, Oct., "43. 


Cutting Oil Joint............ 61 


For supplying eutting oils or coolants 
tc the insides of materials being bored 
or reamed, Johnson Corp., Three Rivers, 
Mich., is producing a rotary pressure 
joint which cireulates oil to the part 
through spindle of a turret lathe. The 
joint, which compensates for misaligned 
piping, has no packed stuffing box. 
There are two graphite rings, and pres- 
sure within joint itself acts as sealing 
force—AVIATION, Qct., ’43. 


“Mushroom” Insert ......... 62 


Designed for fastening in plastics, 
plywood, aluminum, ete., insert made by 
Marco Co., Wilmington, is fixed in place 
with hand tool conforming to taper of 
the insert itself. Pressing down on tool, 
“mushrooms” bottom of insert fan-wise 
and locks it in material—AviaTion, 
Oct., °43, 


BE Ds cn cccccccevieses Of 


Limit snap gage No. 1618, offered by 
Greenfield Tap and Die Corp., Green- 
field, Mass., features extended lower 





anvil, It is said to facilitate gaging 
work in machine, as well as inspection, 
by permitting work to be located and 
leveled before moving towards “oo” and 
“ho go” anvils when measuring diameters 
and lengths—AviaTION, Oct., ’43. 


Turret Lathes............... 64 


Libby Div., International Machine 
Tool -Corp., Indianapolis, announces 
new line of heavy duty turret lathes 
in five sizes incorporating different 
spindle bores for various types of work. 
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Elliptical chutes in center of the bed 
direct chips to back of machines for 
easy removal. With spindle controlled 
by lever on headstock which operates 
clutch and spindle brake simultaneously, 
machine’s eight available speeds are 
controlled by three levers, and 16 speeds 
are available when models are equipped 
with two-speed (900 and 1,800 rpm.) 
motors. Standard motor is either 1,500 


or 1,800 rpm. of various horsepower 


depending upon size of lathe. Eight 
reversible feeds are provided for each 


of nine lever positions on selective gear 


box, making a total of 72 changes from 
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007 to .500 in. for euttine standard 


thread, including 74 and 113, from 2 to 
128. Available models of these ma- 


chines have capacities of 56 and 72 in., 
and extra bed lengths can be furnished 
in 2, 3, 4, 5, and 6 ft. Each face of 
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through final inspection. 


nical Data.” 





Accurate is more than an ordinary source 
supply. It is an engineering service specializing in 
the science of building springs and wireforms — 
which, today, are virtually precision instruments. This 
is a job requiring exacting control from specifications 
Experience, “know-how”, 
up-to-the-minute production methods and equipment, 
of course, play their important part in producing 
Accurate quality and service. By combining its special 
knowledge with that of your own engineers, Accurate 
can help you whip problems before they occur. 


We know you will like Accurate cooperation. It 
gets you what you want when you want it. Send your 
specifications or ask to see an Accurate engineer. 


Send for the new Accurate “Hand Book of Tech- 
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: tools and, when set off center, can pro- Hook Scraper .........++.+..65 
% duce any desired enanater. _ turret New hook seraper burring tool with g 
aes can bore and face while the square tur- safety shield to protect fingers and hands 
EA, ret finishes the outside diameter thus from jagged edges of material is gn. 
a. : saving machining time. Bearings, shafts, 
; and gears are lubricated by a com- 
NEW veeeucts bined force and splash system, and posi- 
> tive displacement coolant pump is driven 
= by an extension shaft from the rapid 
transverse unit.. Chucks are available 
in sizes of 18, 223, 24, 28, and 32 in. 

the turret has an automatie stop for For hydraulic chucks there is furnished 

controlling feed to predetermined di- a rotating hydraulic cylinder for pres- 

mensions. Cross sliding hexagon turret sures up to 500 psii—AvIATION, Oct., 

has single cutter boring bars and forged 743. 

Make GR AYB AR Yo lr nounced by Aircraft Tools, Los Angeles, 
Manufactured in two sizes, seraper has 
oval shield built into shank where it joins 

VERY. CONSULTAN handle. It is made of hardened steel and 
has V notch at end of shank.—Avuatioy, 
Oct., °43. 
j D.C. Generator. ......20+++.66 
Tx Permanent magnet field is feature of 
. small direct current generator for tacho- 
MD Ub i 9 4 meters and circuit control. Magnets are 
= os made of Alnico II. Output voltage is 
a linear with speed within one percent and 
3 ~ equal within one percent in either diree- 
ya On Sor ape tion of rotation; power delivered is ap- 
ies i Fr 2v 100 Mak 
ies proximately 2v. per rpm. Maker 
SU P is e you Eastern Air Devices, Brooklyn, lists in- 
f Id into your ternal resistance as 230 ohms and re- 
to  —— quired rotation torque as less than 
anes ms ; oz.-in. Silver instead of copper con- 
E mutators and brushes are available for 
ot al low speed installations. Weight is 20 
0z., mounting ring diameter 2 5/16 in, 
BATTERIES and over-all length of aluminum housing 
34 in. —AVIATION, Oct., 743, 
® Your local GRAYBAR Representative BELLS 
i i i BUZZERS P P 

can releve: you of detail and follow-up ie Paste Drill... kc cacccolll 

Ken the delivery — of hundreds of Plastic housing and handle contribute 

different electrical items ... especially CONDUIT to lightness (1 lb. 12 oz.) of new pnet- 

the production items used in the wiring CONNECTORS matie drill operating at 2,500 rpm. With 
: FUSES over-all length of 64 in., it will accom- 
systems of your planes. A single contact modate bits of 4, #s, 4 and 4% in. Built 

“via GRAYBAR” carries through to lead- INSTRUMENTS in visible oiler enables operator to check 

ing electrical suppliers all over the coun- LAMPS : 

try. Delivery schedules can be coordi- MOTORS sl 
nated on all the electrical products that RADIO 
; ; ae { 
go together in use. For this specialized RELAYS 
aircraft service, just call GRAYBAR. SWITCHES 
TELEPHONES 
TERMINALS 
} a \ ) a WIRE % 
IN OVER 80 PRINCIPAL CITIES V, lubrication, states maker, Aro Equil 
sry: 10.— AVL ON. 
Executive Offices: GRAYBAR BUILDING, NEW YORK 17, N. Y. eg as ye, a ae 
Cc ’) . 
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2 WATER PUMP (WASHER) 


MACHINE 


$25.00 
: WAR BOND 


FOR YOU 
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dag 
(p= Colloidal Graphite Keeps 
i Metal Parts from Sticking Together 


ee 4 SEARCHLIGHT 
wy 


: 2 2 Pa 


The studs or bolts which hold the cylinder head of a gasoline engine 
after a period of use are apt to stick so tightly that it is necessary to 
drill them out when they have to be removed—this due to the heat of 
operation and corrosion. Lamp bulbs subject to tlie Salt air near the sea 
or to chemical vapors often stick in their ‘sockets so tightly that they 
cannot be removed without being destroyed. The same is true of pipe 
threads, gaskets, deep-sea diving equipment and aviators’ oxygen helmets 
—in fact, any metal-to-metal contact subject to heat and corrosion. 


+ 


All this difficulty can be eliminated by treating screw threads and metal 
surfaces with dag colloidal graphite when they are assembled. Tighter 
connections are ‘thus available and sticking or freezing are prevented. 


dag colloidal graphite is also used to keep molten glass from sticking 
to glass molds and to facilitate the removal of adhesive from machines 
used to manufacture corrugated box-board., 


Write for Bulletin 422H on the use of dag Colloidal Graphite as a 

Parting Compound. This bulletin discusses dag Colloidal Graphite 

for screw threads, lamp bulbs, its application to aviation and deep sea 

diving equipment—also its use in the glass industry, in the foundry, 
and in the rubber indusiry. 
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AIR IS A RO 


Air is a road. For a million or more years birds laid their 
wings to its surface, sole owners and occupiers of its 
vastness. Only in recent times has man discovered some 
of its secrets—learned to apply them to flight. 


A boy and a kite put them to work and the kite rides 
the air road, tugging at the string—urging the boy to 
think and dare. A youth in a glider, observing thermal 
laws, rises on the warm-air updrafts—glides to a feather 
landing. A man in a motored plane turns the air into 
synthetic wind that pushes him skyward. All three share 
a simple secret. It is this: the surface of the air road is 
solid and real. 


The air is not only a highway, it is a way of life, With 
improvements crowding éach other in our stepped-up 
war production, the regular use of the air road for travel 


is awaiting only the approaching peace. : ows. 


<i ge 


We, at Fleetwings, are’ prepa 
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pioneers with parts 
and hydraulic 






equipment 


B2 J2 Gun Turret Valve built for the 
U. S. Army Air Forces 


DY! AIM! Fleetwings has developed an 
gshty-one ounce Gun Turret Valve that is a 
allightweight champ. The valve is small—fits 
dily into places where space is at a premium 
literally “‘lies in’? the gunner’s lap without in- 
ering with his leg room. It is engineered to 
liminate variations in “‘load feel.’? The piston 


« 


rface and sleeve bore are “‘mirror finished” by 


itriding. 


N THE BEAM Fleetwings’ engineering de- 
ment has developed a Wing Chord Divider 
am that should interest any aircraft wing 
raftzman. It is easy to construct, yet it can 
ve approximately 75 per cent of the time 
ually required for calculating and layout work. 
he Wing Chord Divider Beam takes over so 
ay of the operations necessary for laying out 
wing contour that using it is like having an 
nt working with you. If you’d like to 
uild one yourself, write for the August issue of 
he Arrow,”’ Fleetwings’ pocket-sized monthly 


twings’ illustrated 
gazine ‘““The Arrow” 
yours, each month, for 
He asking. You will find 
a gold mine of pro- 
ction ideas and time- 
hving sugzestions. Write 
rt iten your company 
tionery. Address ‘“The 
ttrow,”? Fleetwings, 





tol, Pennsylvania. 


SFEEEFWINGS> 


Division of Kaiser Cargo, Inc. 


RISTOL . PENNSYLVANIA 


43 AVIATION , October, 1943 





Propeller De-Icer............ 68 


Developed by Wright Field and 
Dr. Louis Marick (photo) of U. S. 
Rubber Co., New York City, new device 
to prevent formation of ice on propeller 





blades employs a conducting rubber 
known as Uskon attached to blade lead- 
ing edge. Through addition of certain 
chemicals, rubber is made to conduct 
electricity, thus generating enough heat 
to prevent icing.—AVIATION, Oct., °43. 


Sealed Switches............. 69 


Bakelite switch cases sealed to keep 
out dirt, dust, and oil are announced by 
Allied Control Co., New York City, to 
have these characteristics: Contact ar- 
rangements single pole, single throw; 
contact ratings, noninduetive, 50 amp. 
at 12 and 24 v,, d.c. and 110 v., ac.; 
plunger travel differential .006 to .012 
in.; over-travel .050 to .070 in. at max. 
pressure; vibration 10 G horizontal or 
vertical; weight 5 o0z.; dimensions 
148x148x148 in—AviaTIon, Oct., ’43. 


Airplane Jack .............. 70 


Features incorporated in mechanical 
jack for lifting planes when servicing 
wings and landing gear, says Duff-Nor- 
ton Mfg. Co., Pittsburgh, include wheels 
of 6 in. dia. for moving jack from place 
to place, steel serew raising mechanism, 
safety lock to prevent accidental lower- 
ing, and governor on lowering mech- 
anism with thumb serew for controlling 
descending speed. With capacity of 18 
tons, jack is 44 in. high when closed, 76 
in. when raised.—AVIATION, Oct., ’43. 


Pte: Pua. < oi cneuk tsa sea 


Electrie welding of side terminals to 
metal shell of fuse extractor posts has 
been found to form a connection which 
vibration will not loosen, according to 
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Littelfuse, Inc., Chicago. Company’s 
new post for radio, relay, rectifier, 
and other cireuits up to 15 amp. 
has. black bakelite molded body 
and knob, latter holding fuse. Special 
grip keeps fuse from dropping out. 
Other features permit screwdriver or 
finger operation, visual inspection of 
fuse, and protection against leakage.— 
AVIATION, Oct., ’43. 


Drill Cltweh ccc ccccccccccse 12 


Changing drills, countersinks, and 
other tools while motor is running is 
possible with new chuck by sliding back 
an outer sleeve which releases a centrif- 
ugal lock. When new tool is inserted 
sleeve is snapped back into position. 
Centering is designed to be automatie 
and positive, and adapters are available 
for drill sizes from ts to #2 in., letter 
sizes A to K, and wire drills from 1 to 
60. Manufactured by R. M. Wright Co., 
Royal Oak, Mich.—AviatTion, Oct., ’43. 


Division Tester ....8........ 73 


For checking spacings in gears, cam- 
shafts, index plates, or other cireular 
parts new division tester designed by 
Engis Equipment Co., Chicago, consists 
of master circle and miscroscope units. 
Part to be measured (outline in photo) 
is attached to master circle, which is cen- 





tered by radial serews and dial indicator. 
Set and focused by rack and pinion, 
microscope gives complete reading with- 
in eyepiece.—AVIATION, Oct., “43. 
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Producing fittings for tubing and pipe has 
been Grinnell’s job for over 60 years. 

The specialized skill built up over these 
many years plus up-to-the-minute production 
equipmd&t enables this company to offer the 
finest facilities for supplying “AN” fittings 
in war-demand quantities, 

We may be able to help you. Write 
Grinnell Company, Inc., Executive Offices, 
Providence, Rhode Island. 


Plant 


for producing “AN” Standard Fit 





tings 














ipal Cities 
























Countersink Setter ..........7 


Micrometer stop countersinks are }y. 
ing produced by Aero Tool Co., By. 
bank, Cahf., with split keepers Whig 
give positive set to retainer collar beg. 





ings. This locking is designed to pro 
long accuracy, company stating vibra 
tion will not loosen bearing retainer ani 
thus damage tool or material. Foree i 
directed evenly toward center of shaft 
and unit can be taken apart by hand. 
AVIATION, Oct., 743. 


Cain Seber. «6 xs cccewevccen 


Improved design wrought iron cab 
splicer with manganese bronze fittings } 
announced by Mechanics Engineerin 
Co., Jackson, Mich. Bushings and thin 
bles are held in jaws by a sprocket chai 
and adjustments in chain are made }y 
setting and locking a button. Bulging? 
controlled by chain as splicer is tightene 
around bushing. Splicer ean be bolte 
to bench or held in hand or vise. 
AVIATION, Oct., 743. 


Gyro Transformer...........7 


Designed specifically to permit simt 
taneous operation of gyro-horizons all 
directional gyros, new single- to three 
phase transformer can be used on plane 
with 400-ceyele, 115-v., single-phase ! 
verters. From inverter’s single-phase ! 
put, it provides necessary three-pha 
operating current. Manufacturer, Ge 
eral Electric Co., Schenectady, says ! 
will bring gyro motor to full speed! 
14 min. at 25 deg. C. Dimensions # 
24éx23x2v%5 in. and weight 8 02 
AVIATION, Oct., ’43. 
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About size of a fountain pen, electric 
writing tool made by Breuer Electric 
Mfg. Co., Chicago, can be used for mark- 
ing brass, glass, plastics, wood, hard rub- 
ber, aluminum, steel, and bronze. Used 
like a pencil, it operates from 115-130 
y. 50-60 eyele a.c. power and is adjust- 
able for deep or shallow cuts. Models 
are available for light or heavy work.— 
Aviation, Oct., 743. 


Aircraft Motors. ............ 78 


U. &. Electrical Motors, Los Angeles, 
announces development of line of high 
frequency electric aircraft motors with 
flanges for mounting on pumps, blowers, 
actuaters, and other equipment. Operat- 
ing on three-phase alternating current of 
400 ¢., various models deliver from } to 
15 hp. Motors can be provided with in- 
termittent and continuous duty ratings 
and synchronous speeds of 6,000, 8,000, 
and 12,000 rpm.; lower speeds are possi- 
ble through integral gears. Housings are 
magnesium alloy and windings station- 
ary.— AVIATION, Oct., ’43. 


Classroom Wind Tunnel ...... 79 


For classroom demonstration, model 
wind tunnel has conventional honeycomb 
to straighten airflow, side windows for 





yhas 


Ger 


Viewing performance of, part being 
tested, and means for statically bal- 
ancing model after which forces, auto- 
matically counterbalanced, are indicated 
in Ounces on lift and drag dials. Models 
can be set for various angles of attack. 
Measuring approximately 26x27x41 in., 
lunne! is supplied with special propeller 
Which can be driven by 1,750-rpm. 4- to 
hp. motor, or wind ean be supplied by 
any 16-in. electrie fan. Made by Comet 
Mode] Airplane & Supply Co., Chicago. 
—Aviation, Oct., ’43. 
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... WHEN Viempe 
MUST GET GOING FAST! 


Not an instant to waste! It takes quick action to fight 
roaring flames—or to stop rising water! That’s when 
portable pump units, powered by quick-starting 
gasoline engines, get into quick action. Another of the 
many standard and special assignments for hundreds 
of thousands of rugged, dependable Briggs & Stratton 
engines now doing valiant duty with our armed forces. 


ENLIST YOUR DOLLARS 
BUY WAR BONDS 


Briggs & Stratton 4-cycle, air-cool- 
ed gasoline engines are now being 
produced for hundreds of wartime 
uses. The same high quality and 
the same precision that have built 
for Briggs & Stratton an interna- 
tional recognition as making “the 
world’s finest air-cooled gasoline 
engines,” are maintained regard- 
less of new production peaks, 


Soldiers, sailors and fliers have 
now joined the millions of civilian 
users in proclaiming, “It’s powered 
right — when it’s powered by 
Briggs & Stratton.” 


- BRIGGS & STRATTON CORP. 
MILWAUKEE 1, WISCONSIN, U. S. A, 
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Welding Flux ...............80 may be applied several hours before 
welding and holds fast despite frequent 
handling without use of shellac. It quali- 
fies under appropriate Army and Navy 
specifications and is suitable with most 
welding processes including oxyacety- 
lene, atomic hydrogen are, metallic are, 
and heliare.—AvIATION, Oct., 43. 


New flux, 16 GH, for specialized weld- 
ing of thin gage strips, sheets, tubes, 
ete., of stainless steel and other high 
alloy chromium-bearing metals is an- 
nounced by Solar Aircraft Co., San 
Diego. In addition to higher melting 
point, 16 GH is stated to have improved 
adhesive quality and to help prevent 
oxidation and earbon pick-up. Tests in- 
dicate that it protects rod from oxida- 
tion and that it can also be used to pro- Shock-Proof Relays ......... -81 
mote metal flow on stainless steel and Series SP radio and aireraft relays de- 
other high chromium welding rods. Flux signed to withstand shocks and vibration 





have armatures to operate in any posi- 
tion. Steel armature frame and core are 
heat treated after fabrication. Bakelite 
molded base measures 23xl 1/12 in, 
Steel parts are cadmium-plated, and con- 
tact springs tinned or silver-plated. Di- 
rect and alternating current models are 
manufacturea by Potter and Brumfield 
Mfg. Co., Princeton, Ind. Non-induction 
load is 5 amp. at 110 v., 60 cycles— 
AVIATION, Oct., ’43, 














Rheostat Assemblies......... 82 


Combinations of rheostats made up in 
tandem and mounted in steel frames by 
Ohmite Mfg. Co., Chicago, range in ¢a- 
pacity from 25 to 1,000 w. and diameter 
from 19/16 to 12 in. They are insulated 
for controlling several cireuits simul- 
taneously or phases of one cireuit 
through single knob. Concentrically |o- 
cated knobs permit separate operation 
of two rheostats in é¢ases where one is 
used as a vernier for other or where 
necessary to conserve panel space. Tan- 
dem rheostats are also manufactured 
with taper windings and same resistance 


; Tae F ; . ranges as individual units.—AVIATION, 
range of sizes — are carried in stock for immediate ship- Oct.. 43 





in Ryerson Stocks 





@ Aircraft quality 8630-X 4130—4140 alloy steel bars — 


hot rolled, cold finished and heat treated —in a wide 


ment from Ryerson plants at Chicago, St. Louis, Cincinnati 
and Jersey City. These steels conform to specifications: 
AN-S-I4, AN-QQ-S-684, and AN-QQ-S-752 respectively 


and are readily available to aircraft manufacturers and 


Spark Plug Tester........... 83 


Self-contained portable spark plug 
tester consists of hand or motor driven 
magneto, gap setting tool, and hand op- 








their subcontractors under the ACW program. A special 
booklet of stocks on hand,''Aircraft Alloy Steels)’ will be 


sent to you on request. 


Other steels at ten Ryerson plants comprise over 10,000 
different kinds, shapes and sizes — everything in steel. 
Call your nearby Ryerson plant first — for quick action on 
steel. Joseph T. Ryerson & Son, Inc., Steel-Service Plants 


at: Chicago, Milwaukee, St. Louis, Detroit, Cleveland, 


Cincinnati, Buffalo, Boston, Philadelphia, Jersey City. 


RYERSON STEEL-SERVICE 








erated pressure test bomb, latter supple- 
mented by small detachable bottle of 
carbon dioxide said to make possible 
checking over 1,000 plugs without re- 
filling. Electric motor is $ hp., 110 v., ae 
With gages, adapters, wrenches, and 
forming and adjusting tool—also fur- 
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buy Tail Wheels...Tail Wheel Tires & Tubes 
we GENERAL way*, 











~=<= 55) Wy The Old Way. . . tires, tubes, 
ioe itt ee i wheels bought as separate | 
ee AM units require extra ware- 

=i WwW housing space, extra inven- | 


tory and stock records. 


i 


The Old Way . . . means lost 
time in obtaining needed 
tail wheel units from sepa- 
rate storage spaces. 














The Old Way... necessitated 
assembly of tail wheel units 
—waste motion! 





General's tire-tube-wheel ~ Y 
combination eliminates 


waste! Can be stored in . A NY IN ONE PACKAGE! When you buy 
one place... is ready for GENERAL ’s tire-tube-wheel combination | 
installation! Senn = you eliminate need for extra storage space 1 

. avoid unnecessary inventory ... save 
production and maintenance time, cut costs 
and at the same time get the quality design 
that counts! 




















The General Tire & Rubber Company’s complete ahead-of-the-field 
line of military and commercial type tail wheels is backed by 
General’s long, practical experience in the manufacture of aircraft 
wheels, brakes, tires and allied aviation products... 


General tail wheels are rugged, built to take as much abuse as main 
landing wheels ... yet they’re light—for increased payload! 








an- 
red BDesigned to meet Army, Navy and C. A. A. specifications . .. General 
i til wheels and tires alike have proved their superiority in action 
" Jon every type of aircraft and in tests run at General’s own completely | 
equipped laboratories as well as in extensive tests by leading users. | GENERAL Military and Commercial type | 
i ‘ : tail wheels are fabricated from aluminum i 
83 §A case in point was the way the General Twin-Bead tail wheel tire or magnesium alloy castings. Precision ma- 
lug 00d up . . . where single bead tires failed . . . in sideload tests run ae cee Mase = — —_ ee 
ven by a large, eastern aircraft company. General’s Twin-Bead feature retin acanagnp ore tge Heya 


: f and built to A. A.F. Spec. No. 25272. (Easily 
provides extra-grip on the wheel rim! removable dust-proof cover equipment.) 
80 it’s good news that today General 
has production facilities available for 
immediate delivery on General tires, 
tubes and wheels. For further informa- 
lon write or wire— Aviation Division 
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You Can Determine . 
a Pressure in Just 60 Seconds 
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nished by maker, Airplane Mfg. and 
Supply Corp., North Hollywood, Calif, 
—unit including portable metal box 
weighs about 80  lbs.—Aviarioy, 
Oct., ’43. 


“Me 


Engine SOGOOE in cc ccsaced wes 84 


Carried like a suitease, 38-lb. portable 
engine heater made by York Heat Diy, 
Thos. Shipley, York, Pa., produces 90, 











000 Btu. per hr. from high-test aviation 
gasoline. It is stated to make possible 
starting of 2,000-hp. engine at —20 deg. 
F. in 15 min.—AviaTION, Oct., °43. 
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One of our customers ‘ fi Pilot Light. eeoeeceeeeeeeeeeees 85 P 
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For grounded panels, new series of 
pilot lights are about 2 in. long and ean 
be mounted on 1-in. centers. Bulb can 


was striving to produce 
more oxygen cylinders for 
the Army and Navy. Floor 
space limitations had set a 
production ceiling of (cen- 
sored) per month. The fin- 
ished cylinders had to be 
painted, and the paint al- 
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lowed to dry. * 

A Lamson engineer, work- y f 
ing with company officials, if 
suggested two Overhead ea 
Conveyors, realigning their ry ; be changed by unscrewing jewel holder. 
operations and _ installing is f Light is ventilated and available with 
Infra-red drying overhead, po! plane or faceted jewels from Gothard 
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Mfg. Co., Springfield, Ill—Avzati0y, 
Oct., °43. 


there being no room else- 
where. They are now get- 
ting six years’ production in 
one—with less clutter on the 
floor—and with 10% less 
help! 
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Battery Charger............ 96 
Among types of battery chargers 
made by Selenium Rectifier Div., Fed- 
eral Telephone and Radio Corp., East 
[ A M S 0 N a - Newark, N. J., are low voltage models 
for aircraft. They are portable, have 4 

wide charging range rate control, and 


SYRACUSE P . we can be provided with switches for shift 


ing from 6 to 12 v. Rectifier unit auto 
Makers of CONVEYORS and PNEUMATIC DISPATCH TUBES matienlly vediess chateinuk tbeoll 
battery voltage increases.—AVIATION; 
Oct., °43. 
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“Mechlins” are trouble makers for men 
who handle wrenches. And, mister, here’s a 
"Mechlin” who gets in more than his share of dirty work. 











he gent we're exposing is “POP-OFF”’, so dubbed be- 
cause he’s in there pitching to have sockets and attach- 
ments fall off ordinary wrench handles. 







And man — when a socket pops off into hot machinery, 
or a complex assembly — or onto workmen below — 
there’s trouble and damage ahead and the air is blue! 


“POP-OFF’S” ENEMY IS BLACKHAWK’S “LOCK-ON” 


There’s no need to put up with this trouble. Enjoy the 
great advantages of detachable, interchangeable socket 
wrenches without worrying about combinations coming 
apart accidentally! 



















Blackhawk Socket Wrenches are unlike ordinary wrenches. 
They have a patented, built-in device called “Lock-On” 
that clicks sockets, handles and attachments into 
tigid combinations. No set-screw devices or 
friction grip! Then, to disengage — simply 
press a small built-in button with your 
thumb, and pull. For speed and safety’s 
sake insist in having these features. 


A Product of BLACKHAWK MFG. CO. 
Department W21103 Milwaukee, Wis. 





ition 
sible 
deg. 


































85 
; of 
ean 
can 






AVIATION MEN have quickly recognized the 
importance of ‘‘Lock-On’’. Nothing exasperates a 
workman more than when he must fumble in 
hot machinery, tear down an assembly or finger 
around in an oil pan — just to find a socket! 
““Lock-On’”’ prevents these delays. 
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MEET THE MECHLINS 
There are other ‘‘Mechlins’’ 
as troublesome as ‘“‘P: 

Off’’—and_ they’re all 

scribed (with antidotes) in 
this little booklet for plant 
superintendents, produc- 















COMPACT BLACKHAWK WRENCHES set into cramped quarters tion supervisors, engineers, 

$6 — and when you pull out . . . the socket is not left sticking on maintenance and assembly 
S as - . . thanks to “‘Lock-On’’! What would happen: to your Po a Pye go 

. : Z ; is rom your Dis- 

uckles if you tackled the above close-quarter job with anything tribuene of mail the-com 


but a ratchet and socket? pon TODAY. 
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With its highly supercharged 
2,000-horsepower engine, the 
Navy's Vought Corsair operates 
at extremely high altitudes. 
From this commanding position, 


Corsair pilots are pouncing on 


the enemy with deadly effect. 


CHANCE VOUGHT AIRCRAFT 


ONE 


OF THE 


STRATFORD, CONNECTICUT 
FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Eight Washington Agencies Have Another Try, 
But Manpower Shortage Is Still to Be Solved 


Washington (AVIATION Bu- 
reau)—The West Coast War 
Manpower Program, promul- 
gated Sept. 15 by War Mobil- 
ization Director James F. 
Byrnes, apparently is already 
doomed, according to both 
government and industry offi- 
cials. (An analysis of the pro- 
gram appears on page 110 of 
this issue.) 

Washington’s effort to extri- 
cate production goals from a 
crisis which was foreseen has 
resulted in a mass of orders 
and schemes that change 
daily. A careful reading of 
the Byrnes directive, however, 
shows that C. E. Wilson, ex- 
ecutive vice-chairman of WPB, 
is boss in the West Coast sit- 
uation, just as he is in the 
over-all aircraft program. He 
can follow the Byrnes pro- 
gram or not. The industry has 
confidence in him. His great- 
est handicap is that the White 
House saw fit to step in and 
write the directive which ap- 
pears to be a corrective meas- 
are taken over his head. 

Actually, the seeds of this 





trouble were sown before Mr. 
Wilson’s time. Most accepted 
opinion is that too much of 
the war program is on the 
Coast. One prospective reme- 
dial measure is to move some 
of it out. 

Principal objections of the 
industry to the new program 
are that eight different fed- 
eral agencies are involved; 
that there is no single agency 
to which manufacturers may 
appeal for final decision; and 
that the vital problem of la- 
bor turnover as yet remains 
unsolved. 

Main objective of the 
scheme is to combine federal 
authority (up to a _ point) 
with local knowledge through 
creation of Area Production 
Urgency Committees compris- 
ing both federal agency and 
community representatives. 
War Manpower Commission is 
given responsibility for supply 
and distribution of labor 
while the War Production 
Board is charged with adjust- 
ing production programs to 
available labor. 





OWI Issues Summary 
Of ASC Operations 


“At the start of the final 
phase of the Tunisian cam- 
paign only 19 AAF planes were 
kept out of combat for lack 
of parts,” the OWI reveals in 
asummary of the work of the 
Air Service Command. “ASC’s 
present overseas record,” OWI 
continues, “1s approximately 5 
percent of our planes grounded 
for lack of spares.” 

Among ASC’s duties, OWI 
lists the supplying, repairing, 
overhauling of all AAF planes 
throughout the world; the 
taining of personnel; the 
Preparation of planes for ship- 
Ment overseas (as a rule fight- 
fs are shipped); the final in- 
Spection and modification of 
Planes flown overseas; the 
final inspection of Lend-Lease 
Planes consigned to Central 

= ‘nd Latin America; and the 
Carriage of cargo by the 39th 
Air Freight Wing which loads 
Transport Command planes 
and operates to 117 points 
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along the Army’s 50,000-mi. 
transport system in the U. S. 
“We are in a sense the 
guardians,” says the com- 
manding officer, Maj. Gen. 
Walter H. Frank, “of the men 
who wear the silver wings.” 
This task has resulted in 
the creation of “11 main sup- 
ply and maintenance depots 
and some 300 subdepots and 
Specialized depots in this 
country and numerous similar 
installations in the theaters of 
operation,” OWI says. “Per- 
sonnel consists of approxi- 
mately 300,000 civilians and 
tens of thousands of officers 
and enlisted men.” Among 
their jobs with ASC, which 
was separated from the Ma- 
teriel Command and activated 
as a separate AAF branch on 
Oct. 17, 1941, are the ware- 
housing and handling of some 
400,000 separate items of 
maintenance and repair—ten 
times the number listed in a 
large mail order catalog—for 
the 143 types of aircraft made 
in this country, and the re- 








porting of unsatisfactory plane 
parts and_ characteristics. 
These reports are issued as 
three types of technical 
orders: “Immediate,” ‘As 
Soon as Possible,” and “As 
Soon as Practicable.” The 
first two types must be made 
before a plane can be sent 
overseas. 


Marshall Says Bombing 
May Be “‘Decisive Factor’’ 


Anglo-American air attack 
on Germany “gives promise of 
being a decisive factor in the 
ultimate destruction of the 
German citadel,” says Gen. 
George C. Marshall, Army 
Chief of Staff, in his biennial 
report to the Secretary of 
War. 

He reports that the “vio- 
lence of the German fighter 
reaction to our daylight at- 
tacks is convincing evidence” 
of their results. “The enemy 
must find a counter to this 
technique or accept the emas- 
culation of his industries and 
his fighter command.” 

The General’s report dis- 
closes that on July 1 more 
than 1,000 heavy bombers were 
based in Great Britain. Their 
attacks, he states, have forced 
the enemy to increase produc- 
tion of fighters at the expense 








of bombers and withdraw 
planes from the Russian front 
for the Western front. 

“The net result was that 
the Germans were unable to 
conduct any sustained offen- 
Sives this summer in Russia 
or build up sufficient strength 
in the central Mediterranean 
to oppose the Allied offensive.” 

Our war on the Japs is ac- 
companied by heavy destruc- 
tion of their ships and planes. 
“This attrition must present 
an appalling problem for the 
enemy high commiand.” 

AAF service units, he said, 
have expanded about 12,000 
percent and the air forces 
proper about 3,500 percent. 


WTS Contract Relief 


As much relief as possible 
will be given War Training 
Service contractors from in- 
equalities of the contractual 
and license clauses, and rene- 
gotiation will be employed in 
rectifying losses, National Avi- 
ation Training Assn. under- 
stands from John P. Morris, 
WTS director, who addressed 
the organization’s recent Chi- 
cago region meeting. 

CAB Chairman L. Welch 
Pogue has been announced as 
speaker at the association’s 
national convention Dec. 2-4 
in St. Louis. 


Rus ans eee sack 
International News Photo 


ESCORT TO SAFETY 
On its trial run before going into anti-submarine service, this is one of 
Navy's escort aircraft carriers which have been “built in dozens.” They are 
adapted from hulls originally designed for merchant ships or naval auxiliaries. 
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Aviation Curbing Enemy Land and Sea Power; 
Arnold Drops Hints on Coming U.S. Bombers 


Washington (AvIATION Bu- 
reau)—Superiority of Allied 
aviation, now secure on all war 
fronts, seems to be the main 
reason for increasing weak- 
ness of both Japs and Ger- 
mans on land and sea. 

Gen. Marshall, Army Chief 
of Staff, says the Nazis were 
unable to sustain a strong of- 
fensive on the Russian front 
because they lacked fighter 
strength. 

An INS dispatch from Brit- 
ain quotes top AAF officers as 
estimating that only 26 per- 
cent of Germany’s sin@le-en- 
gine fighters are in the East, 
that 55 percent are opposing 
the Allies across the Channel, 
and that the rest are in the 
Mediterranean theater. 

Bulk of the Italian fleet 
escaped because the Germans 
did not have enough aviation 
to stop it. Col. John Jestyn 
Llewellin, chairman of the 
British Supply Council, said in 
Washington recently that the 
Italian surrender ultimately 
will enable the Allies to dou- 
ble the weight of bombs 
dropped on southern Germany. 

At a recent press conference 
in England, Gen. Arnold said 
that Hitler can have no hope 
of moving his war industries 
out of reach of our heavy 
bombers. He indicated that 
our two new _ super-heavies 
would be in the fight in the 
“near future.” They will dwarf 
our present Flying Fort- 
resses,” he wrote in Army 
Ordnance, and be able to 
carry a bomb load across the 
Atlantic and then return 
without stopping. It is re- 
ported that they will be built 
by Boeing while Consolidated 
will continue to concentrate 
on Liberators. The new planes 
Gen. Arnold pictures will bris- 
tle with multiple-gun turrets 
controlled from sighting sta- 
tions. 

The AAF chief warned air- 
men to expect new resistance 
tactics from the Germans who 
are now desperate. In reply, 
he said, we would use “can- 
non rockets” or whatever is 
necessary to get the target. 
This could mean a sort of 
rocket “bazooka” which would 
throw missiles a _consider- 
able distance ahead of the 
bombers. 

The Nazis recently tried a 
type of saturation defense. 
Their fighters came at our 
bombers, wing-to-wing, hop- 
ing to smother the attackers 
in concentrated fire and get in 
close enough to cut down the 
Allied planes. Resulting high 
losses to the enemy indicated 
the tactic was not successful. 

According to General Ar- 
nold, our new heavy bombers 
will be used first, not against 
Japan as previous opinion had 
indicated, but against Ger- 
many. 
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A new high rate of releas- 
ing bomb tonnage was set in 
a recent attack on Berlin, 
when 1,000 tons were let go 
in 20 min. One-thousand 
plane raids are still only oc- 
casional, more than a year 
after the first one; but load 
capacities have been aug- 
mented. 

AAF officials in England 
claim that it alone is sending 
3,000-man attacks into the air, 
tieing up 1,000,000 men on 
Nazi A-A guns, radio locators, 
and other necessary defense 
and putting 10,000,000 people 
on the alert and off their jobs. 

The Japs have put a new 
fighter in the field, succeeding 
the Zero, with heavier armor, 
more powerful in-line liquid- 
cooled engine, and more guns. 
It somewhat resembles the P- 
40 and P-51, but has a stubby 
nose. 

Since the Marcus Island at- 
tack by our Navy, nearest hit 
yet since the bombing of Jap- 
anese cities, opinion is that 
our powerful carrier force will 
soon dash in at vital points in 
the Nippon empire, without 
waiting for bases in China. 
At the same time, the Allies 
are building up a steamroller 
drive that will go into China 
by way of the Burma back 
door, with gasoline and other 
supplies to operate bases in 
China. Until that is done, no 
effective number of aircraft 
can be accommodated by the 
Chinese. 


Canadian Notes 
By James Montagnes 


Latest report shows that 
strength of the RCAF is now 
more than 200,000, including 
nearly 13,000 in the Women’s 
Division, as compared to a to- 
tal prewar enrollment of 4,000. 

RCAF aircrews serving with 
RAF squadrons form 25 per- 
cent of the latter’s flying 
strength. This does not in- 
clude RCAF squadrons oper- 
ating in the United Kingdom 
and elsewhere. There are 32 
all-Canadian squadrons al- 
ready organized and six more 
being activated. For every 
RCAF aircrew member in a 
Canadian unit overseas there 
are now eleven in RAF units. 
The proportion of RCAF to 
RAF will increase rapidly, ac- 
cording to Air Marshal Harold 
Edwards, commanding the 
RCAF overseas. Projected av- 
erage strength of RCAF home 
establishment during the fis- 
cal year ending Mar. 31, 1944, 
is approximately 35,000. 


Production of the Avro Lan- 
caster, deHavilland Mosquito, 
and Curtiss Helldiver will in- 
crease steadily, says a report 





by the Department of Muni- 
tions and Supply. Parts of the 
Canadian Lancaster have been 
made interchangeable with 
those made in Britain through 
use of optical instruments in 
aligning dies. Dominion man- 
ufacturing industry is working 
on nine types of aircraft and, 
later this year, expects to be 
building a trans-ocean cargo 
plane. Design of a four-engine 
transport has been begun. 


Aircraft factories and com- 
ponent parts plants now em- 
ploy over 100,000 workers, more 
than 25 percent of them 
women. Strategically located 
overhaul shops recondition 200 
planes and 800 engines every 
month. The manpower mar- 
ket, however, is tightening. 
Boeing, Ltd., which employs 
nearly 8,000 men and women 
in Vancouver, is considering 
establishing branches in Brit- 
ish Columbia to secure 1,000 
more workers to complete its 
$100,000,000 in orders. 


Trans-Canada Air Lines re- 
ports July express poundage 
more than doubled to 173,994 
lb. compared to July, 1942. 
Passengers increased from 9,- 
440 to 13,468 during the year 
and mail from 192,971 to 316,- 
547 lb. Third daily flights 
have been inaugurated on the 
New York-Toronto and Mont- 
real-, Toronto-, and Ottawa 
routes. 


Government’s National Re- 
search Council, reporting on 
activities since the start of 
the war, mentions use of ex- 


DOUBLE-QUICKING THE BT’S 


Tail-first, BT-15A basic trainers are hurried along moving final assembly 
jine at Consolidated Vultee’s Downey, Calif., plant. 


world’s fastest. 













































haust heat in propeller, wing 


and windshield de-icing. Muc, je °" 
work has also been done on & 40°" 
the substitution of molded ply. & “” 
wood for duralumin and stee], & mor: 
resulting in extensive use of — man 
wood in the Avro Anson and ps 
deHavilland Mosquito. Some I scar 
promising compounds were § thei! 
also found for reducing the  ““*! 
deposit of frost on grounded I tion: 
planes, plan 
Pilots under 40 yr. of age - 
employed by companies mak. § inclu 
ing up Canadian Pacific Air eed 
Lines now have a compulsory J jnent 
pension scheme. The monthly 
contribution is 5 percent of > 
the salary deducted at the & aviat 
source. Retirement is set for — chite 
60 yr. but can be made ap. ff &°* 
plicable at 55. Pension pay. B 
ments will be based on aver. —& Conv 
age earnings over period of §§ {0" 
service, or on the average for perce 
the last ten years, whichever & ously 
is higher, facto 
Disti 
been 


x SPOT CHECKING x 


Annual savings of 180,000,000 ft. 
of lumber per year worth $7,- 
200,000 is announced by the 
Materiel Command, Wright 
Field, to have resulted from its 
returnable engine crate pro 
gram, 


Substitution of resin impreg- 
nated plywood for duralumin in 
pilot’s escape hatch doors on 
Liberators is announced by Tuc- 
son Div. of Consolidated Vultee, 
Similar change had previously 
been made in waist gunners 
doors, 


Approaching a city by_ train, 
says John Kieran, N. Y. Sun 
columnist, ‘is like entering a 
fine building through a coal 
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It’s said that line & 
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te and reaching the living 
= by way of the cellar. 
answer: Come into the city by 
air. 
More than 200 model airplane 
manufacturers in this country 


> Of are making $15,000,000 worth 
and f% of miniature military craft this 
Ome fH vear. Some are doing 40 times 

their 1940 business. Model In- 
vere dustry Assn. has formed a com- 


educa- 


mittee to recommend 
model 


tional requirements in 
plane assembly kits. 


Reduction in armament prices 
py International Harvester Co., 
including 20-mm. aircraft can- 
non, is announced by the com- 
pany to have saved the govern- 
ment more than $16,000,000. 


Decentralization of cities will be 


one of the effects of postwar 
the aviation, Paul R. Williams, ar- 
for #B chitect, told a recent Los An- 

geles meeting of the American 
QP: B Society of Tool Engineers. 


Convair’s Nashville Div. has 
found that of 3,500 people it has 
trained in the last two years, 60 
percent had never been previ- 
ously employed in industry and 
many had never even been in a 
factory. 


Distinguished Service Medal has 
been awarded to Col. Benjamin 














S. Kelsey of Wright Field for 
contributing ‘‘more than any 
other individual to the advanced 
engineering development of the 
P-38. . . . Without his untiring 
effort, courage, and faith this 
aireraft would not have attained 
its present state of military 
utility.” 


Petroleum Administration for 
War has established special di- 
vision to further expand avia- 
tion gasoline refining capacity. 
Ultimately 100-octane produc- 
tion is scheduled from 126 U. S. 
refineries; more than $500,000,- 
000 government money has been 


invested and 183 construction 
p.ojects approved since last 
April. 


Higgins Industries plans to enter 
the postwar civilian helicopter 
market with a machine designed 
by Enea Bossi. Pres. A. J. Hig- 
gins predicts it will be produced 
at standard-size automobile 
prices. 


*Deglamorization” of plastics is 
urged by the Society of the 
Plastics Industry, which points 
out that there have been ‘‘too 
many Sunday supplement fea- 
tures which have characterized 
plastics as the ‘miracle ._ whip’ 
material with which anything 
can be done.” 
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NIP BOMBER NIPPED 
Camera caught this close-up of wrecked Jap twin-engine lomg-range bomber 
—probably Mitsubishi 0-l1—when American troops captured strategic Munda 
airfield in Solomons, Note bomb-scarred trees in background. 




























* MILITARY MEMOS x 


Allied aviation has achieved de- 
cided mastery of the air over the 
English Channel and invasion 
coast of France. In one recent 
day 4,000 sorties (involving 1,500 
fighters and medium bombers 
were flown, 1,000 of them by 
USAAF. Effect of raids war 
summed up by Correspondent 
Raymond Daniell to The New 
York Times: “The job of soften- 
ing up Germany from the air for 
a land invasion is more than 
half done.” 


German fighter resistance, how- 
ever, is growing. Intercepter 
Planes are carrying nose lights 
to blind allied bomber crews and 
dropping curtains of flares on 
them from above. Allied leaders 
estimate the Nazis can put 500 
lighters over the targets and the 
Toutes to them. Estimates were 
available proving Germany 
might run out of fighters by 
Christmas; no one was taking 
Ne, bets. AAF destroyed 631 
‘azi fighters in August. 


F. the Mediterranean theater, 
AAP barrage balloon crews were 
Mong the first to land at Sal- 


embly be ney were soon supported 
ine © BR ton. Vastly more than” 1,200 
ae ol bombs loosed in one day 
om Flying Fortresses, Marau- 
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ders, Mitchells, and Wellingtons, 
Summary of Sicilian operations 
shows enemy lost 1,691) planes 
to our 274, a ratio of better 
than 6 to 1. Mustangs were 
organized into an “air cavalty” 


for patrol and skirmish work: 
the pilots called 500 ft. “high 
flying.”’ 

Shifts in command: Maj. Gen. 


Ralph Royce has succeeded Maj. 
Gen. Louis H. Brereton as com- 
mander of all U. S. Army forces 
in the Middle East. It was ex- 
pected that Gen. Brereton would 
be given command of a Euro- 
pean tactical air force. Wash- 
ington announced appointment 
of Brig. Gen. Edwin S. Perrin 
as deputy chief of air staff. Brig 
Gen. William Old has become 
chief of the First Air Command. 
according to a report from New 
Delhi, India. Brig. Gen. W. T. 
Larson has assumed command 
of the Third Air Force, with 
headquarters in Tampa, Fla. 


Recently honored by War Dept. 
were Brig. Gen. Frank P. Lahm 
and Lt. Gen. Carl Spaatz, Legion 
of Merit; Brig. Gen. Nathan 
Bedford Forrest (listed as mis- 
sing) 38-yr.-old grandson of the 
Confederate rider, Distinguished 
Service Cross: and Maj. Gen. 
James “‘H. Doolittle, Distin- 
guished Service Medal. 











The Washington 
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Warm: A most estimable aeronautics laboratory was 
experimenting with engine heat for de-icing the wings. 
Engineers went up to watch it work. Things got too hot, 
the wings began to curl—and the engineers got down 
from there in a hurry. 





By BLAINE STUBBLEFIELD 


First thing done by the NACA’s new helicopter committee 
was a check on the dictionary for correct pronunciation. 
Grover Loening, chairman, says it’s hell-ih, not heel-ih. 
And so does Mr. Sikorsky, who ought to know. 


Bad weather will be good weather in the next war. 
Improved avigation instruments and skill are making 
possible bigger raids during low visibility. Overcast blacks 
out the sights of flak gunners, as well as those of the 
enemy fighters. Answer, it’s said, is that everything will 
be “seen” with radio locators by that time. 


Looking at the list of proposed new air routes, we were 
amazed to observe that Enterprise, Ore., is left out. The 
CAB has been feeling harried about the flood of applica- 
tions. Their troubles haven’t started. Wait till the home 
town boys really get going. 





A group of Senators told the Administration, in effect, 
that Congress would help write the international postwar 
air transport program. But the Executive is chief of for- 
eign relations, and his office has more power than ever. 
The Administration leans toward a pro-British bilateral 
deal; Congress wants a multi-lateral world-wide setup. 





Don't worry about the effect of such talk as the Truman 
report on pilot morale. A manufacturer of a fighter tells 
us that U.S. pilots are not afraid to fly any airplane. In 
fact, they complain unless they get to hop the hottest 
ones. One of them twisted an airframe in a manner 
unexplainable to any engineer—did it in the air. They 
forget to let down wheels, buzz-saw the runways with 
their props, then go back up. They do things with air- 
planes that designers never dreamed of. 


Navy blimpmen are reporting schools of fish to fishermen. | 4s 
Another postwar job for aviation: Learn to fly a blimp! pe. | 
Be a fish finder! 


First, Alaska mushers gave way to the barnstorm flyers. 
Now these mountain-top-contact airmen are also on their 
way out as the CAB prepares to move in with an admin- 
istrative office. Twenty-one operators, recently granted 
certificates, are doing important military work, and some 
may get additional airplanes. Alaska, Hawaii, and Puerto 
Rico are all under U. S. domestic air regulations. 





England's reply to the free competition policy expressed 
by the body of U. S. airlines is that not one of the 
European countries among the United Nations will be in 
a position to compete for some time after the war, due to 
“sacrifices made in the common cause.” This reply is made 
by the Joint Air Transport Committee, which recommends 
instead that each country have its fair allotted quantum ’ 


parity, in terms of a mutually acceptable yardstick. 














Maps showing-target area just 
as it appears from an approach- 
ing plane have replaced usual 
vertical photos and charts in 
Eighth Air Force. For the news- 
papers, Army has revealed ex- 
istence of the automatic pilot 
used in precision bombing runs. 


fighters and one torpedo plane.”’ 
Gen. MacArthur's air 
still said to be ‘‘modest” 


of airways, and that England and the United States have ' 

force is 

in size. 

Navy has launched Wasp VII 

and Hornet VII, aircraft car- 

riers, and adapted the Mitchell 
for anti-submarine work. 





In the Pacific: Adm. Chester W. | A “Messerschmitt” 109-G, Ger- 
Nimitz estimates the Marcus | many’s late model high altitude 
Island raid ‘‘destroyed 80 per- | plane, has been winged at 36,- 
cent of the military installa- | 000 ft. by three British anti-air- 


tions. . . . Our losses totaled two | craft batteries. 





























Caterpillar Club 
Down to Mundane Form 


After 22 yr. of the etherial 
freedom of no meetings, dues, 
or obligations, the Caterpillar 
Club, organization of flyers 
who owe their lives to para- 
chutes, has set up a perma- 
nent ground organization. The 
move is sponsored by Milton 
H. St. Clair, parachute engi- 
neer and one of the club’s 
founders; Stanley Switlik, 
parachute manufacturer; and 
a group of unnamed trustees, 
to take care of the large num- 
ber of flyers who will qualify 
for membership during the 
war. 


New Air Youth Award 


The National Aeronautics 
Assn. has announced the $10,- 
000 Brewer Trophy to be 
awarded anually for “achieve- 
ment in the field of air youth 
education”. The fund covers 
three distinct, annual awards 
—a national trophy, which 
may become the “Junior Col- 
lier”, an Alabama state-wide 
award, and a local Birming- 
ham competition. 

These awards, which will 
also carry yearly honorariums 
for the winners, were made 
possible through a donation 
by Frank G. Brewer of Birm- 
ingham, who thus honors his 
two sons, one a bombardier 
and the other a paratrooper, 


x Calling Names 


Harold E. Reed, former Cessna 
production manager, joins Engi- 
neering Laboratories, Inc., as 
vice-president in charge of pro- 
duction. 


William L. Schrader, production 
asst. to V. P. Kellett of Kellett 
Aircraft, has been named general 
factory manager in addition to 
his other duties. 


E. Edwin Jones is named flight 
supervisor for Consairway. 


Nat Paschall assumes new duties 
as manager of transport aircraft 
for Douglas Aircraft. Gordon 
Brown will devote full time to 
directing activities of a new de- 
partment of market research 





30 Years for Navy 
Air Arm 


AS naval aviation marked 
its 30th birthday, Secretary 
Knox’s department reported 
that this service — “fastest 
growing segment in the na- 
tion’s air power building pro- 
gram”—now has more than 
18,000 planes in “the most 
powerful naval air force in 
the world.” “One of the spe- 
cial achievements,” says the 
Navy, is the Hellcat carrier 
fighter (see p. 223). 

Naval aviation got under- 
way Oct. 9, 1913, when Acting 
Secretary Franklin D. Roose- 
velt appointed a board to draw 
up plans and specifications. 
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“MITCHELLS” WITH RAF 





International News Photo 


Decorated with British insignia, North American B-25 ‘Mitchell’’ medium 


bombers are now being used in RAF daylight raids. 


With two 1,700 hp. 


Wright ‘‘Cyclones’” and crew of five, their top speed is 300 mph. plus. 





and economic planning. Bob 
Askew will continue in charge of 
combat plane export and foreign 
business. Ben O. Howard, re- 
cently appointed assistant to 
Donald Douglas, will act as con- 
sultant to Paschall and Askew. 


E. N. Laurance is appointed 
works manager of Consolidated 
Vultee’s Miami division. 


Walter D. Peck transfers to the 
executive staff of Panagra’s 
Sduth American headquarters at 
Lima. 


New United Air Lines changes 
are as follows: Charles W. Field 
is named Chicago asst. to direc- 
tor of personnel, and H. W. Fur- 
man, who has been in charge of 
Selective Service matters, is 
named as his successor. Clara 
M. Parker is appointed women’s 
counselor in the East and Mil- 
dred R. Howard in the West. 
R. K. Moore succeeds E. Van 
Vechten as general purchasing 
agent. John J. Hart is named 
postal representative. In Wash- 
ington, Karl re. Hughes will han- 
dle traffic activities on the com- 
pany’s new direct services; W. 
A. Bouve becomes station man- 
ager, and Richard F. Dorsey 
will assist him. Samuel T. Mc- 
Dermott is named passenger 
service manager with Richard 
Rupp as assistant. Robert E. 
Johnson, director of advertising 
and publicity, is on leave as a 
lieutenant (jg) in the U. S. 
Naval Reserve. E. P. Lott is 
named director of design, build- 
ing and airports at Chicago, and 
Frazier S. Wilson is named in- 
surance manager. E. C. Thomas 
transfers to San Francisco on a 
new executive position. Cyril C. 
Thompson, public relations v.-p., 
was awarded honorary degree of 
Doctor of Laws by Parsons Col- 
lege, Iowa, for his contribution 
to the development of air trans- 
portation and continued leader- 
ship in that field. Lt. Col. D. R. 
Petty, one-time supt. of flight 
operations at Denver, had the 
distinction of piloting the first 
transport plane to unload para- 
troopers over Sicily. When VAL 
opened its direct-to-Washington 
service, Capt. E. Hamilton Lee, 
dean of pilots, returned to the 
Capital—25 yr. after he flew in 
the nation’s first airmail service 
out of Washington. 


William M. Stabler is named 
service manager of American 
Propeller Corp. 


Calvin K. Townsend is new as- 
sistant general manager of Air- 
eraft Accessories. 


Thomas H. Corpe has been made 
vice-president and general man- 
ager of Jordanoff Aviation. 





Cc. N. Crocker is appointed divi- 
sion treasurer of Consolidated 
Vultee’s Nashville division. R. E. 
Brown transfers to the post of 
works manager at the Allentown 
division. 


Ralph C. Rogers is named fac- 
tory manager of Republic Avia- 
tion’s Evansville plant and 
Charles J. Hodge asst. director, 
industrial relations; at Farming- 
dale, C. Hart Miller is appointed 
divisional manager and Don 

Parker will replace him as di- 
rector of the military contracts 
department. J. Sawyer Wilson is 
named training manager; How- 
ard E. Richards employment 
manager, and Donald W. Patter- 
son assistant director, industrial 
relations for the night shift. 


Edith Juell, member of TWA’s 
public relations staff for the past 
two years, has been named co- 
operative advertising manager 
for the line. 


George A. Evans, formerly lia- 
son engineer of Fairchild’s Bur- 
lington plant, is named chief 
engineer, succeeding Lee H. 
Worley who resigns because of 
ill health. N. V. Kritzner is 
named director of procurement 
of production planning division. 
At Hagerstown, J. T. Ogle and 
George W. Dress are appointed 
assistant service managers. 
Kent Bradford continues as 
manager of the service division. 
J. K. Sterling transfers to Bur- 
lington. Glen Evins is manager 
of contracts and service depart- 
ment for both plants. At Ranger, 
Everard M. Lester becomes asst. 
general manager and is replaced 
as asst. chief engineer by C. P. 
Sanders. Paul Battilana is pro- 
moted from service manager to 
asst. manager of contracts. 


Fred O. Field is new director of 
industrial relations at Adel Pre- 
cision Products and Kenneth 
Gleed is named personnel man- 
ager. 


Eldon R. Campbell®joins Massa- 
chusetts Mohair Plush, 


James L. Bancroft is appointed 
commercial research director of 
Interstate Aircraft. 


R. O. Smith is now asst. supt. 
of maintenance for Pennsyl- 
vania-Central. 


Eugene A. Roberts, research en- 
gineer of Firestone Tire & Rub- 
ber, was given WPB’s Citation 
for Production Ideas, highest 
honor bestowed by WPB’s Board 
of Individual Awards, for his 
development of a new channel 
tread airplane tire. 


Robert H. Wendt, chief engi- 
neer, and Kenneth W. Tibbits, 







































production manager, both of 
Taylorcraft, have been nameg 
vice-presidents. 


Cc. H. “Cal” Calhoun is nameq 
supt. of maintenance for Mig. 
Continent Airlines. 


H. Danforth Starr is appointeg 
asst. to the president of North. 
east Airlines and will supervise 
all forms of postwar planning, 


George T. Rutledge is supervisor 
of planning for American Air. 
lines. Gordon S. Lundgren jg 
apvointed asst. to the advertis. 
ing manager and in charge of 
production. Joseph E. Terry, 
former traffic supervisor, be. 
comes field asst. to general traf. 
fic manager. John H. Bartol is 
appointed asst. to the New Eng. 
land traffic manager. 


F. C. Kroeger, v.-p. of Genera] 
Motors, is on leave of absence 
because of illness. E. B. Newill 
is named general manager of 
the Allison division in his place, 


H. H. Friend leaves Scintilla 
Magneto to become development 
engineer of Electronics, Airplane 
division department of the newly 
formed development division of 
Curtiss-Wright. 


Cornelis M. De Jong, passenger 
traffic manager of the Holland. 
American Line, was honored at 
a dinner on completion of 40 yr, 
of service with the company, 
He is now also in charge of 
space reservations on the newly 
established KLM. service  be- 
tween Miami, Netherlands West 
Indies, and South America. 


Harry Agerter, formerly with 
CAA and later sales manager, 
Aircraft Division, Engineering 
& Research Corp., has _ been 
named general manager of Air- 
craft Components, Inc. 





Obituary 


Richard C. du Pont, 32, spe- 
cial assistant to the com- 
manding general of the AAF 
glider program, authority on 
engineless flight, holder of a 
158-mi. soaring record made 
in 1934, and much credited for 
the Army’s decision to develop 
glider tactics (page 268 Sept. 
(AVIATION). He had been 4 
glider manufacturer and de- 
veloper of the airmail pickup 
system through All American 
Aviation, the presidency of 
which he resigned to Serve in 
the Army (page 307 June 
AVIATION). 

George E. Irvin, 49, author- 
ity on aircraft instruments 
and in charge of rebuilding 
them for military craft at 
Consolidated Vultee’s San Di- 
ego plant. He conducted 
courses there and in Tulsa and 
was the author of widely- 
used textbook, Aircraft Instru- 
ments. 

G. Willis Tyson, Jr., 38, gen- 
eral manager of Embry-Riddle 
Co.’s Riddle field and previ- 
ously in charge of training 
RAF cadets at the organiza- 
tion’s Carlstrom Field. In 18 
years’ flying he had been 4 
commercial pilot and CAA in- 
spector and test pilot. 

Maj. Edward G. Schultz, 
former governor of a National 
Aviation Training Assn. region 
and flight director of the 
Maryville School of Aeronal: 
tics, 
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EAT-LADEN moisture is a deadly enemy of elec- 
H trical installations—and aircraft radio equipment 
is no exception. 

Yet the radio apparatus of America’s fighting planes 
and bombers must function perfectly in landing fields 
and dispersal areas hacked from the “green hell’’ of 
Pacific jungles. 

The ability of RCA aircraft radio units to meet 
these conditions is proved by test—and confirmed 
In service. 

The picture above shows such a test—an RCA 
labor itory ““sweat-room”’ in which RCA aviation radio 
equipment is exposed to steam-saturated atmosphere 
at 60° C. (140° F.) and 95% humidity. 

There the equipment is prepared for the ordeal of 
tain-drenched Guadalcanal or New Guinea. 

Such procedures are typical of RCA radio engineer- 
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ing and manufacturing. At every step theory is sup- 
plemented by severe and exhaustive tests to make 
sure that stamina accompanies efficiency. 

These characteristics, essential to war planes, will 
be equally valued for postwar transports. | 
Then, as now, efficiency and stamina will | 
be “built-in” qualities of RCA Aviation 


Radio. 








RCA AVIATION RADIO 


RCA VICTOR DIVISION + RADIO CORPORATION OF AMERICA - CAMDEN, WN. 3 
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WPB Sweats Over Termination Machinery; 
Only New Law Will Satisfy Some Manufacturers 


Washington (AVIATION Bu- 
reau)—Conceivable early ces- 
sation of hostilities in Europe 
and continuous war order cut- 
backs give rise to increasing 
concern over termination of 
contracts. WPB’s Procurement 
Policy Division is trying to 
formulate a uniform termi- 
nation clause. It would be- 
come a rider on all existing 
contracts. In the attempt to 
reach a satisfactory solution 
more than two score drafts 
have been made. 

The War and Navy Depart- 
ments, Maritime Commission, 
and other procurement agen- 
cies have already terminated 
thousands of contracts for 
munitions and _  supplies—in 
fact, more in terms of dollars 
than were canceled at the end 
of the last war. But most of 
these terminated deals have 
not been finally settled, and 
the manufacturers want to 
get back their investments 
and get going on something 
else. Interminable litigation 
followed World War I and will 
also follovy this war unless 
better liquidation machinery 
is devised. 

WPB wants additional leg- 
islation; so does the War De- 
partment and the aviation 
and most other industries. At 
this writing the Navy Depart- 
ment and the Maritime Com- 
mission had not asked Con- 
gress to take action, but it 
was assumed they would. Most 
seriously in need of relief are 
small concerns. Subcontrac- 
tors and sub-subs must deal 
through prime contractors; 
that takes longer and they 
are less able to wait. 

Army and Navy and other 
agencies have authority to 
cancel contracts and refund 
money at their own discretion. 
But the manufacturers want 
Congress to say that they 
must pay off—immediately— 
and negotiate differences 
later. 

Sen. James Murray has in- 
troduced a bill providing 
mandatory advancements to 
contractors and _ subcontrac- 
tors of not less than 75 per- 
cent of the canceled portion 
of contract, payment to be 
made within 30 days from 
time of certification. 
provides for additional loans. 

Rep. Andrew J. May’s bill, 
introduced at the request of 
the War Department, gives 
the Secretary of War a blank 
check to pay off contractors 
as he sees fit. Naturally this 
bill is not supported by many 
contractors. 

Some leading members of 
the aircraft industry want 
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legislation providing manda- 
tory advance payments up to 
90 percent of the cancellation; 
authority for contractor to 


| settle with subs up to $25,000; 


and subcontract claims in ex- 
cess of $25,000 to be turned 
over to the government for 
advances up to 90 percent. 
They also advocate reimburse- 
ment of termination expenses, 
such as unexpired leases; sev- 
erance compensation for em- 
ployees; that the procurement 
agency having predominant 
business in a plant settle for 
the other agencies; and right 
of appeal to the courts from 
decisions of department heads. 
There is no provision in pres- 
ent regulations or laws for 
termination costs, only for di- 
rect cancellation reimburse- 
ments. 

While these manufacturers 
did suggest changes in present 
regulations, they stated that 
only new legislation would be 
satisfactory to them. 


Convair to Produce 
“‘Seawolf’’ Torpedo Plane 


Okay of the Seawolf, a 
new Vought-designed eight- 
ton torpedo plane for the 
Navy, has been revealed by 
Rear Adm. Ralph E. Davison, 
of the Bureau of Aeronautics. 

Speaking at the dedication 
of a new airport adjoining the 





Allentown, Pa., plant where 
the plane will be made by 
Consolidated Vultee, Adm. 
Davison said the plane, de- 
signated TBY-1, carries a 
gunner and radioman-bom- 
bardier in addition to the 
pilot and “incorporates every- 
thing we have learned about 
planes of this type. It is pow- 
erfully armed and_e well 
armored. There is no other 
torpedo plane in the world to 
match it.” 

Navy’s present standard tor- 
pedo plane, the Grumman 
Avenger, weighs six tons and 
carries a crew of three at top 
speed of about 270 mph. Span 
is 53 ft. and length 37 and 
range probably better than 
1,200 mi, 


Protests Unlikely to Affect 
Renegotiation, Recapture 


Washington (AviIaTION Bu- 
reau)—Complaint from war 
contractors about the renego- 
tiation law is almost con- 
stantly being dinned into the 
ears of congressmen. Manu- 
facturers believe they should 
be allowed to accumulate re- 
serves to rehabilitate them- 
selves after the war. 

House Ways and Means 
Committee has several bills 
up for consideration. One of 
them would raise the mini- 
mum volume of business per 
year on which a manufac- 
turer is subject to renegotia- 
tion from $100,000 to $500,000. 
Another would provide num- 
erous relaxations in the exist- 





NEW PRODUCTION COUNCIL PRESIDENTS 


Lawrence D. Bell (left), president of Bell Aircraft, has begun serving a 
four months’ term as president of the Aircraft War Production Council, 
East Coast as well as of the National Council, succeeding J. Carlton Ward 


of Fairchild. 


Other new eastern officers are L. C. Goad, general manager 


of General Motors’ Eastern Aircraft, vice-president, Ken Ellington, secretary, 


and Francis T. Boyd, assistant treasurer. 


New West Coast Council presi- 


dent is T. Claude Ryan (right), president of Ryan Aeronautical Co., who 


succeeds LaMotte T. Cohu. 
president of Vega. 


Western vice-president is Courtlandt S. Gross, 





ing law. Still a third would 
repeal the law altogether. 

The government repeatedly 
contends that the renegotia- 
tion law is intended only to 
prohibit excess war profits 
and that it is not concerned 
with taxes. Nevertheless, some 
members of the aircraft and 
other industries are urging 
that renegotiation be based on 
net profits after taxes. 

Navy has advised the House 
Naval Affairs Committee that 
it believes existing tax laws 
are not too severe and that 
in many cases the 10 percent 
postwar credit allowed under 
excess profits law would be 
very substantial. 

Army and industry wit- 
nesses are being heard, but 
majority opinion is that there 
will be very little relaxation 
of profit recaptures. 


New Northrop Announced 


A “new and deadlier type 
Northrop-designed airplane 
with many new tactical fea- 
tures” is being delivered to 
the Army on schedule from 
assembly facilities converted 
during the summer from pro- 
duction of A-31 dive bomb- 
ers, it is revealed by LaMotte 
T. Cohu, general manager of 
Northrop. Mr. Cohu also re- 
vealed that in the company’s 
fiscal year ending July 31, 
“our deliveries amounted to 
approximately $70,000,000, an 
increase of more than 100 per- 
cent over the previous year’s 
$33,000,000.” 


General Aircraft Reports 
Tally of Workers’ Opinions 


According to a poll of em- 
ployees conducted by General 
Aircraft, Astoria, New York 
City, 86 percent of the work- 
ers engaged in the manufac- 
ture of CG-4A gliders, think 
the top management of the 
company is competent; that 
shortage of materials is the 
greatest produetion _ bottle- 
neck (62 percent vote; ab- 
senteeism ran second with 20 
percent); that stories of glid- 
ers in action will build morale 
better than speeches by com- 
pany or government officials 
(42 percent vote against 27 
percent); that their fellow 
employees are competent (82 
percent); that their foremen 
know their business (74 per- 
cent) and do not play favo- 
rites (60 percent); and that 
they had been given jobs for 
which they were fitted (78 
percent). 

Task for the _ keep-the- 
plant-busy-department: Only 
eight percent expected to be 
laid off or return to former 
businesses when the war ends. 
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Lockland Engine Production Recovering; 
Trial in Federal Suit May Be Postponed 


Wright Aeronautical Corp’s. 
Lockland (Ohio) engine plant 
is making a remarkable re- 
covery from its recent pro- 
duction decline—a decline 
partially attributed to effects 
of the Truman Committee’s 
charges of poor management 
and inspection. 

Executives say that August 
production will be much high- 
er than anticipated and that 
the September output will be 
double that of August. It is 
privately stated on good au- 
thority that the company ex- 
pects to catch up with its 
previously projected rising 
production curve about the 
first of the year. 

William D. Kennedy, who 
heads the new Lockland man- 
agement, is credited with de- 
cisive measures which have 
contributed largely to im- 
proved performance. Other 
important factors are re- 
newed confidence of the Army 
and Navy in the management 





and better spirit among the 
workers. Labor leaders of CIO 
United Automobile workers 
organizing the plant have laid 
blame for the recent produc- 
tion slump to the tactics of 
the Truman Committee in the 
material and timing of its 
report. 

A defense is being prepared 
in response to the suit filed 
by the Department of Justice 
upon recommendation of the 
Truman Committee. Some 
observers believe trial will be 
postponed because the waste 
of executive time in the midst 
of war might meet with pub- 
lic disapproval. 

In view of Truman charges 
that C-W had got more than 
its share of war contracts, it 
is interesting to note that 
RFC has approved an addi- 
tional $5,500,000 for equip- 
ment in Wright Aeronautical 
plants in Paterson, N. J., 
bringing the total commit- 
ment to $45,000,000. 





Reports on Production 
And Company Notes 


Production of Grumman 
Wildcats and Avengers nearly 
1,000 percent greater in the 
last six months than during 
the equal previous period is 
reported by Eastern Aircraft. 
Eastern also released the text 
of message from Rear Adm. 
Ralph E. Davison, of the Bu- 
reau of Aeronautics, congratu- 
lating workers and manage- 
ment on the delivery of “many 
hundreds” of both models 
during the first year of pro- 
duction by the General Motors 
subsidiary. 

Landing gears for Grum- 
man Wildcats are now being 
mass-produced ready for tires 





Toledo. 

Congratulations from WPB, 
the Army, and Pres. Harry 
Woodhead have been received 
by Consolidated Vultee’s Fort 
Worth plant for exceeding 
schedules for the second suc- 
cessive month. 

Buick production of 1,200 
hp. engines for Liberators is 
at an all-time high, according 
to that company. 

In Wichita, Kan., Boeing 
estimated that it “ranks at 
the top of the list of 42-plane- 
making facilities of the nation 
for the number of completed 
units and spare parts per em- 
ployee delivered to the armed 
forces.” 

Paul W. Litchfield, president 
of Goodyear Tire & Rubber, 








August Production Was 7.612 


August plane production 
gained in numbers but was 
Still behind schedule. 

WPB announced that the 
7,612 planes produced repre- 
sented a gain of 3 percent. 
Heavy bombers were up il 
percent and fighters 5 percent. 
“Our production rate,” said 
WPB, “now has grown to a 
point where interruptions for 
design changes can be made 
Without seriously threatening 
the flow of planes to the fight- 
Ing fronts.” 

Charles E. Wilson, vice- 
chairman of WPB, has been 
devoting a major portion of 

S time to drive production 
up to 10,000 monthly by the 
year-end despite serious man- 
Power difficulties. 

Many highly-placed observ- 
fs point out that the aircraft 
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industry has just about 
equaled total production of all 
the rest of the world, and that 
that is good enough. But 
Army and Navy air force com- 
manders still call for more 
and more. 

Frederick Crawford, head of 
Thompson Products, Cleve- 
land, makers of airplane parts, 
says production must be 
stepped up 45 percent to meet 
the schedules laid down. Don- 
ald W. Douglas, president of 
Douglas Aircraft, says that 
“even with the most miracu- 
lous improvement in utiliza- 
tion of present working forces 
we could not begin to ap- 
proach the production needed 
to meet the schedules.” He 
argues that the industry must 
get more’ manpower from 
somewhere. 





by Willys-Overland Motors in | VOusht-designed 














ICER—INSTEAD OF DE-ICER 


Water from tanks in bomb bay is sprayed through outrigged pipe onto 
propeller blade of “Liberator” used at Wright Field for studying ice forma- 


tions at high altitude. 
installed a camera, 


synchronized with propeller 


AAF Materiel Command engineers have also 


speed, which makes 


detailed views through window in fuselage. 





says the company intends to 
continue in the aircraft busi- 
ness after the war. Goodyear 
Aircraft is now building 
Corsairs, 
under the designation FG-1, 
also other parts and subas- 
semblies. 

Resumption of production 
of entire planes, after a two- 
year hiatus, is announced by 
Bellanca Aircraft Corp., New- 


castle, Del. The company is 
making ‘Fairchild-designed 
AT-21 two-engine trainers, 


which are also being built by 
McDonnell Aircraft Corp., of 
St. Louis. 

Asbestos fabric output is be- 
ing increased 50 percent by 
U. S. Rubber Co. 

Formal entry into aircraft 
manufacturing by machine 
tool builders (page 272 Sept. 
AVIATION) has begun. Lodge 
& Shipley, Cincinnati, have 
signed contracts with General 
Motors’ Aero Products Corp. 
for production of propeller 
parts. 

Pacific Car & Foundry in 
Seattle has shifted from tanks 
to production for Boeing. 

A $500,000 addition has been 
made to the Williamsport, Pa., 
plant of the Aviation Corp’s. 
Lycoming Div. 


Rough Air ‘‘Easers”’ 
In New All-Wing Plane 


A new all-wing airplane 
with “sprung” outer wing 
panels to give a kind of knee 
action for easy riding in rough 
air has been designed by 
George Cornelius, president of 
Cornelius Aircraft Corp. Day- 
ton, Ohio, and flown at Van- 
dalia, Dayton municipal air- 
port. The Army, aware of the 
flight, was interested, but to 
what extent is not known. 

The 20-min. test at about 
100 mph. was made by Al 
Reitherman, assistant to the 








x FOR THE RECORD «x 


Cooper Alloy Foundry Co., Hill- 
side, N. J., has completed new 
plant for manufacture of centri- 
fugally-cast alloy castings. 


Clarostat Mfg. Co. has moved its 
general offices to 130 Clinton St., 
Brooklyn. 


J. Earl Simonds, plastics con- 
sultant, has opened new office at 
122 East 42nd St., New York 17. 


American Smelting & Refining 
Co., 120 Broadway, N. Y., has 
organized new department under 
H. Herrmann to manufacture 
lead counterbalance weights for 
ailerons, elevators, and rudders. 





president of Spartan Aircraft 
Corp., Tulsa. Reitherman said 
he had flown about 100 types 
of airplanes, and that this 
one was most interesting. The 
test model has a 30-ft. wing- 
span and 230 sq. ft. of wing 
area. It is 17 ft. long and 
weighs about 2,400 lbs. It is 
powered with a Franklin 130 
hp. engine, but Cornelius said 
it was intended to carry 165 
hp. and was thus' under- 
powered. 

The outer wing panels are 
moveable vertically in a lim- 
ited arc to absorb shock. The 
mechanism of this feature 
was not described in detail. 
The vertical fin is extremely 
high to give positive control. 
The plane can also be built 
with fixed wings. Counter- 
ballast is carried forward to 
offset the light engine, 


NE Steel Use Urged 


Recommendation that Na- 
tional Emergency Steels be 
used wherever possible is 
contained in Conservation Di- 
rective No. 3A prepared by 
the Operating Committee on 
Aircraft Materials Conserva- 
tion and approved by Army, 
Navy, and WPB, 
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Aircraft parts of 


AMPCO METAL assure 
safer, more reliable flight 


Spectacular American successes against enemy 
bombers, ships, and shore installations in the South 
Pacific don't just “happen.” They are the result of 
adequate equipment—and trained manpower, 

Nearly every United States combat plane — 
bombers and fighters alike—embody Ampco Metal 
as vital parts of their construction. In engines, pro- 
pellers, landing gear, and accessory equipment are 
sturdy bronze parts made in the Ampco foundries, 
machine shops, and extrusion mill—parts meeting 
daily emergencies and giving that extra margin of 
service so often vital to successful performance. 

Many aircraft designing engineers have standard- 
ized on “Ampco" bronzes where the parts are sub- 
jected to unusual stresses and wear. They know 
through actual experience that Ampco bronzes give 
a full measure of service—that the high physical 
qualities of this alloy of the aluminum bronze class, 
together with its fine record for long life under 
severe conditions, make it a ‘'must" in many aircraft 
applications. 

When you have problems of metal failure, try 
Ampco Metal—and know the satisfaction of getting 
results that are a credit to your resourcefulness. 
Illustrated bulletin, '"Ampco Metal in Aircraft," sent 
free on request. Write for it. 


AMPCO METAL, INC. 
Department A-10 Milwaukee 4, Wis. 


METAL WITHOUT AN EQUAL 
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Production-Battle Citations 


Four Stars 


ForD INSTRUMENT Co. 
KEUFFEL & ESSER 


Army-Navy “E” 


AERONCA AIRCRAFT Corp. 
BENDIX AIRCRAFT Corp. 
(Owosso, Mich.) 


Three Stars BRISTOL Co. 
P. R. MALtory & Co. | CHICAGO WHEEL & Mrs. Co. 
| DoucLas ArrcraFT (Long Beach) 
Two Stars 


GENERAL Motors Corp. 
(Aero Products Div.) 
B. F. GoopricH Co. 
One Star (Akron, Watertown, Mass,, 
Formica INSULATION Co. | Texarkana, Tex., Clarksville, 
B. F. GoopricH Co. Tenn., and Los Angeles) 
(Niagara Falls, Louisville) LINK-BELT Co. (Chicago) 
SUMMERILL TUBING Co. Micro SWItTcH Corp. 
SWITLIK PARACHUTE Co. NASH*KELVINATOR Corp. 


Handy & HARMAN 





A second “E” award was refused by Irving Subway Grating 
Co., Long Island City, N. Y., manufacturer of airfield landing 
mats. Irving alleged that its contract was cancelled while 
normal production was continued by Carnegie-Illinois Steel 
Corp. The company, said the War Department, “was not 
obligated to return the ‘E’ flag due to the fact that it no longer 
had war business.” 





Engine Contract Signed plete manufacturing data and 
: . Mina st drawings of tools and assem- 
With Brazil by Fairchild blies, instruct Brazilians in 
its Long Island factories, and 

Ranger six-cylinder in-line | ship semi-knocked down en- 
aircooled engines from 175 to} gines for training of native 
200 hp. will be manufactured | labor. Engines will be used in 
in Brazil by the government’s | Brazilian Muniz M9 biplanes, 
plant, Fabrica Nacional dejin two-engine Grumman 
Motores, under a_ contract | Widgeons now in official gov- 
signed with Brazil by Ranger|ernment service, and in the 
Engine Div. of Fairchild En- | Fairchild M-62’s (AAF PT-19) 
gine and Airplane Corp. which are being built at the 
Fairchild will supply com-|Galeao Aircraft Factory, Rio. 





ON THE NOSE TO WIN 


Above: “‘Liberators” coming from Consolidated Vultee’s Fort Worth plant 
and from Ford's Willow Run lines now feature two 50-cal.* nose guns 
swung by an Emerson electric turret. Power is now also being used In 
ball turret as well as in tail and top. Total number of “Liberator” .50's 
is 13. Below: An equal number of guns is mounted in ‘Flying Fortresses” 
with new nose installation of two pivoting .50’s. 
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Domestic Applications Still Pour In to CAB, 
But Availability of Equipment Is Unpredictable 


Washington (AVIATION Bu- 
reau)—If all the applications 
and paper plans for setting up 
additional air services in this 
country are realized the air- 
line map will finally look like 
a fish net. 

Most impressive recent pro- 
gram is that of Penn-Central, 
which proposes a “coordi- 
nated” system in 23 states, 
giving “direct” service be- 
tween numerous big cities in 
the industrialized eastern half 
of the country, and establish- 
ing “direct mainline” service 
to nearly 100 other cities. 
Company’s statement says the 
new routes are a direct out- 
growth of its pioneering in 
the “short haul” field. Penn- 
Central recently applied for 
extension into New York and 
New England, entering 4 new 
states and 22 important cities. 

CAB is still receiving appli- 

cations from truck and bus 
companies to operate heli- 
copter services. Four new ap- 
plications cover seven mid- 
western states, three eastern 
states, and points in New 
England. One is from the Yel- 
low Cab Co., which wants to 
operate a helicopter cab serv- 
ice within a 60-mi. radius of 
Cleveland. Helicopter applica- 
tions totaled 32 at this writing. 
In most cases the applicants 
desire to transport mail, pass- 
engers, and baggage, supple- 
menting local ground services 
and connecting with main air- 
lines, 
_ Prospects for additional air- 
liners to carry bulging traffic 
on the scheduled airlines were 
still vague at this writing. The 
Post Office Department has 
been put in an embarrassing 
position by delays and car- 
Tlage of mail by train for lack 
of airplane space and is using 
its strong influence to get 
more Army DC-3’s_ turned 
back to the lines. Out of about 
150 taken by Army, only eight 
had been returned at press 
time. It was hoped that as 
many as 24 might be given 
back during the year and that 
In 1944 deliveries authorized 
to the transport system, in- 
cluding new and larger craft, 
Would bring the carriers’ ca- 
pacity above prewar level. 

But the domestic equipment 
Situation is unpredictable. The 
Allied drive for bases in China 
and cargo plane requirements 
in recaptured European ter- 
titories might still be greater 
than our production for some 
lime. On the other hand, if 
the output of combat planes 
should catch up with Allied 
Capacity to use them, we could 


turn to additional cargo pro- 
duction sist 
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The Post Office is hoping 
that the airlines can obtain 
enough equipment so that air- 
mail priorities can be avoided. 

Among applications recently 
filed with CAB are: 


Braniff—extension from Chi- 
cago to Detroit. 


Mid-Continent — Kansas City 
to St. Louis; St. Louis to De- 
troit; Kansas City to Atlanta; 
Minneapolis-St. Paul to Chicago 
and to St. Louis; Tulsa to New 
Orleans and to Dallas; Minot, 
N. D. to Regina, Saskachewan ; 
feeder routes to 136 localities 
near present routes; and inter- 
mediate stops on present Kan- 
sas City-Tulsa run. 


New Haven Railroad—South- 
ern New England line integrated 
with rail service. 


Vermont Transit Lines—Heli- 
copter service on ten local north- 
ern New England routes. 


TWA—Adidition of 95 cities to 
28 already served “by creating 
an orderly series of new routes 
which would largely parallel’ 
existing trunk lines. 


United — Chicago to Detroit 
and Newark-New York. 


Lynchburg Air Transport and 
Sales Corp. is asking permission 
of Virginia State Corporation to 
own and operate an airport near 
Lynchburg, Va. 


At a CAB New York hear- 
ing on routes to Boston, Capt. 
E. V. Rickenbacker, president 
of Eastern Air Lines, asserted 
that his company “is willing 
to declare a moratorium on 
earnings or dividends for a 
period of three years after the 
war is over by investing not 
only our present cash reserve 
but all the millions we can 
borrow in a sound and sane 
expansion program.” 

New York-Boston applica- 


tions have been filed by 
Northeast, ‘TWA, Colonial, 
Seaboard Airways, Eastern, 


and United with New Eng- 
land Airlines as intervener. 
American now operates the 
only service. 


Express in 17th Year, 
Airlines Revenues Up 


In 1927 transcontinental air 
express took 36 hr. and 16 
fuel stops in single-engine 
planes, and a 25-lb. package 
cost $65. Last month, as Rail- 
way Express Agency celebrated 
its 16th anniversary of con- 
tract air service begun on a 
route now operated by United, 
the same package could be 
sent for $21. 

War traffic had hoisted air 
express volume to 2,558,000 lb, 
in April this year, 68 percent 
more than for April last year. 
International traffic in the 
Western hemisphere increased 
5,862 shipments during the 








first half of this year over 
87,420 shipments in the same 
period last year. 

All sorts of schemes are be- 
ing studied for speeding up 
the ground part of the serv~ 
ice. In accordance with rul- 
ings of CAB, the airlines are 
free to organize their own 
ground service or make con- 
tracts with other surface car- 
riers So far, no better than 


sTONS! 





is YEARS OF AIR E 


CAB for June show these in- 
creases over the same month 
last year: Express lb-mi. 37.9 
percent; mail lb.-mi. 77.8 per- 
cent; revenue miles 14 per- 
cent; revenue passenger-miles 
32.8 percent. Lines completed 
99 percent of their scheduled 
mileage during the month, 
and the average load was 
“nearly 16 passengers, 654 lb. 
of mail, 312 lb. of express.” 


1942-10 582 Tom — 





Steadily ascending volume of air express—10,582 tons in 1942 resulting in 
gross revenue of $9,036,383—is pointed out by K. N. Merritt (left), Rail- 
way Express executive. Shipments between U. S. and Latin America, for 
which REA is receiving and delivery agent, numbered 87,420 in first half of 
this year between 200 cities in Mexico, Central, and South America and 350 
airports in this country. 


REA service has been seen, 
and some operators predict it 
will be five or six years be- 
fore the airways can afford a 
pick-and-deliver system of 
their own. The express com- 
pany, as the law now stands, 
is not eligible to apply for a 
certificate to operate aircraft. 


CAB Line Figures 


Official operating figures of 
17 domestic lines released by 





“For the year ending May 
31,1943,” CAB said, “the net 
operating revenue for all do- 
mestic airlines was $31,020,000 
as compared with $13,377,100 
for tHe year ending May 31, 
1942, an increase of 131 per- 
cent although the lines re- 
ceived $894,400 less mail reve- 
nue. Express and freight 
revenues showed the greatest 
increase from $3,992,600 to 
$8,357.600.” 





Expansion Commenced 
At Commonwealth Airport 


Boston (Special to AVIATION) 
—Massachusetts has com- 
pleted plans to establish this 
city among the leading post- 
war airborne passenger and 
freight centers. 

Chairman Powell M. Cabot 
of the State Development and 
Industrial Commission has 
announced final plans for ma- 
jor improvements and exten- 
sions of runways at the Com- 
monwealth Airport, East Bos- 





ton. The blueprint provides 
for ultimate construction of 
dual 10,000-, 8,000-, and 7,000- 
ft. hard-surfaced runways, 
each 200-ft. wide, with space 
for taxi strips and helicopters 
as weil as a hydroplane base. 
Some of the work has already 
been started. The airport, 
which now covers 270 acres, 
will be expanded to approxi- 
mately 1,200 acres 

Eastern, which has an ap- 
plication pending for a New 
York to Boston extension, has 
reopened offices in The Hub 
business section. 
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Federal Aid for Airports and Training Big 
Advocated at Midwest Air Conference Pred 
Because the war has outrun CAA training director R. Air 
and submerged the 1939 air- | McLean Stewart advocated rupt 
port program, Charles I. | instruction for 100,000 young after 
Stanton, Civil Aeronautics | men a year to replace veterans mult: 
Administrator, proposed a | whose age may put them out first 
new one patterned on the fed- | of the picture a few years Wolf 
eral-aid highway program in| after the war is over. He ern 
a speech before the recent | recommended government fi- mie 
Midwest Global Air Confer- | nancial assistance for a pro- 
ence in St. Paul. gram to make all possible use 
If the plan were adopted, | of civil facilities. y / 
appropriations would be al- The conference, attended by Y 
located among the states on | more than 500 experts and ‘ 
a four-factor formula: Area | representatives of communi- y 
of the state, its population, | ties in eight northwestern ey 
number of its registered air- | states, was arranged by the Fa 
craft, and existing number of | Twin Cities Chapter of the a 
accredited airports. Federal} National Aeronautic Assn. ¥ 
control would be decentralized | and opened with exercises 
and the program would he | dedicating the new University : 
mostly in the hands of state | of Minnesota airport financed 
agencies. Only sites included | by a $124,000 grant from the 
in the CAA airport plan would | university and built on a 260- 
be eligible for federal aid, and | acre tract contributed by it. I new 
CAA standards would have to | Twin Cities Chapter also took neering 
be met. occasion to announce that as ing af 
Stanton argued that the | a result of its efforts during & booms. 
government’s share in the | the past year the Minnesota & jaises 
program would prevent state | legislature had enacted an & adjusta 
regulations from hamstring- | aviation program embodying & joard | 
ing progress, while local prob- | use of state money for de- & jacks ; 
lems would be decided by local | velopment of airports. at fron 
people. An analysis of the present Designs 
Charles B. Donaldson, di- | business volume and future and fot 
rector of airports for CAA, | prospects of Canadian avia- gross | 
told the conference that the | tion was given the conference § |p. (pa 
1939 program called for 4,000 | by C. H. Dickins, vice-presi- 
e ports of various classes. Be- | dent and general manager of 
- a cause of the war there are | Canadian Pacific Air Lines, 
only 8,000 in operation. But | who urged more connecting ee 
st €10- Scal while the 1939 plan called for | services with the U. S. and 
only 48 Class 4 ports (4,500-ft. | expansion of routes in North- Warp 
runways and up) we are con- | ern Canada. “In the air age 
te OS iz ro Ei y.\ RAL § structing 250 and by the war’s | ahead,” Mr. Dickins advocates ff For P 
end will have 600, including | a Canadian outlook “not just 
many built by Army and _/ for one route or one service, Los 
ST eameere Teleaereltraateye| of our new ureter ks M-6 Navy. We planned 1,800 Class but for as many routes and Aviat 
and M-10, shown above, we are able to offer a 1 fields (the number in opera- | services as may be required to lines ; 
full line of APPROVED hose clamps. tion is apparently not known. | meet and maintain Canada’s § accept 
> v0 ” ” ” We have 900 Class 2 fields, osition as a_ top-ranking 
FOR 1/4", 3/9", V2", 5/8", 3/4” HOSE and 416 Class 3. Sauhe Wodding aaaben = 
Our M-6 clamp is designed for 14”, 3”, and as nov 
1/4," (nominal I.D. size) hose, and our M-10 opinio 
for Vg? and ¥/,” hose. When necessary, the Unitec 
M-10 may be "sed for all 5 sizes, from 1/4,” dent 
through 3/,”. This overlapping coverage ex- — 
tends throughout the ‘“Aero-Seal’” line of 16 a> 
clamp sizes up to 4”, ume “ 
WIDE CLAMPING RANGE a 
ALL “Aero-Seal”” Hose Clamps feature this follow’ 
wide clamping range. The band is perforated fore tk 
fora long take-up, permitting the clamp to be ing cli 
used on several hose sizes. Also featured is In h 
the belt-like tightening action which produces radica, 
uniform clamping pressure around the entire a 
periphery. These points make ‘“Aero-Seal” pra 
Hose Clamps specially good for self-sealing abe 
hose. Write for full information. ones ¢ 
“"AERO-SEAL"' HOSE CLAMPS ee 
NOW IN ALL SIZES 14" TO 4” of 260 
these 
sain anti : smalle; 
: ER en ena ge UN ee ce 2) Tange 
AIRCRAFT STANDARD PARTS CO. | J 
e : types 
SEE Ce oe ¥ ' = diate s 
Ss . SS ee eee : : Planes. 
z E Civil Aeronautics Administrator Stanton (right), principal speaker at rans- 
1 711 19th Ave. A Rockford, Illinois Midwest Global Air Conference, dines with Pres. Lowell i. Sellen Yeontlll fare a; 
president of NAA Twin Cities Chapter, and H. J. Berg, Jr, He d 
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Big Traffic Zoom 
Predicted by Wolfe 


Air transport will not bank- 
rupt railroads and ship lines 
after the war, but traffic will 
multiply 40 times during the 
first decade of peace, Thomas 
Wolfe, vice-president of West- | 
ern Air Lines, predicted in a 





speech on “Postwar Commer- 
cial Aviation” before the re- 
cent meeting of the Society 
of Automotive Engineers in 
San Francisco. But he pre- 
dicted that airlines will carry 
60 percent of the number of 
first class rail passengers, 10 
percent of the number of sec- 
ond class rail and first class 


| bus passengers. 








MARTIN CARGO CRAFT DESIGN 


New cargo plane design patented by William D. van Zelm of Martin engi- 
neering dept. and assigned to company accommodates load in fuselage extend- 


ing aft from wing between twin tail 
booms. Hydraulic mechanism which 
raises cargo door also extends ramp 
adjustable to ground or truck tail- 
board level and supported by adjustable 
jacks at hinge point (inset). Winch 
at front of fuselage draws cargo aboard. 
Designs have been drafted for two- 
and four-engine models with respective 


gross weights of 60,000 and 86,000 “=> 


lb. (page 273 Sept. Aviation). 








Warplanes Not Suited 
For Peace, Crary Says 


Los Angeles (Special to 
AvIaATION) — Major U.S. air- 
lines are unlikely to willingly 
accept wartime transport air- 
planes for conversion to com- 
petitive commercial operation, 
as now being proposed, in the 
opinion of Harold Crary, 
United Air Lines vice-presi- 
dent in charge of traffic. 
Newer, more efficient models 
better suited to postwar needs 
can be built in sufficient vol- 
ume and at costs in line with 
those of conversions, Crary 
told reporters at a conference 
following a recent speech be- 
fore the Los Angeles Advertis- 
ing club. 

In his speech, he predicted 
radical trade practice changes 
by the air transport industry 
following the war. He envi- 
Sioned transport planes much 
larger than the 100-passenger 
ones commonly predicted and 
&xpects them to have cruising 
Tanges of 2,500 mi. at a speed 
of 260 mph. Supplementing 
these large planes will be 
Maller, 75-seat craft with a 
Tange of 1,200 mi., as well as 
Various other still smaller 
‘pes for feeder and interme- 
diate service and special cargo 
Dlanes. He predicted 12-hr. 
Wans-Atlantic service at a 
fare as low as $150. 

He does not believe that air- 
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planes will seriously affect rail, 
steamship, or truck and bus 
transportation but will supple- 
ment them. All forms of trans- 
portation will be greatly im- 
proved and coordinated, he 
said. 





x GROSS COUNTRY 


Relaxed daylight blackout 
rules aboard planes are work- 
ing satisfactorily. They now call 
for shades drawn 3 min. before 
landing and after takeoff at 
Dallas, Tulsa, Colorado Springs, 
San Francisco, and Oakland, 
and 5 min. at New York and 
San Diego as well as at airports 


adjoining factories and modifi-f 


cation centers. 

United has opened new office 
in the Hilton Hotel, Long Beach, 
Calif., and installed a pneumatic 
cashier system in its Los An- 
geles office. . American has 
also absorbed insurance  pre- 
miums in Mexican flights into 
price of ticket. 

Study of aviation laws of other 
states, hearings on needs for 
facilities and conferences with 
federal authorities on financing 
problems are among objectives 
of new North Carolina Aeronau- 
tics Commission, which reports 
that 100 airports and landing 
strips are maintained in the 
state by the military, municipal- 
ities, and individuals. 

Cargo loading equipment de- 
vised by Col. E. S. Evans of 
Detroit is reported in use on 
Army and Navy transport 
planes. Ingenious ropes and 
irons can be used repeatedly to 
tie down various-shaped boxes 
and barrels. Substitution of 
cardboard for wooden crates is 
reported by PAA to have saved 
27,453 lb. in one month of over- 
seas shipping, 
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FILLISTER HEAD 
MACHINE SCREWS 
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Standard screws for all assembly operations where 
lock wire is required. MANY STOCK SIZES 
NOW AVAILABLE FOR IMMEDIATE DE- 
LIVERY. Sizes range from 4-48x%.6 to %é6- 
18 x 3 in low carbon steel, and from 6-40 x 14 to 
‘4-18 x 2 in heat-treated nickel steel. Made to 
specific ations ACSOOA, ACS01A, .AN502, and 
ACS503. Highest quality material and workman- 
ship. Threads are clean and sharp, heads upset 
and turned to size, slots and holes well burred, 


plating bright and uniform. 


Write for Catalogand Engineering Data 


GTi manly (acamilienrist mem Olalllasme alerts 
Head Machine Sc rews, Steel Drilled Head Air- 
craft Bolts, Hexagon Head Bolts, Clevis Bolts 
and Pins, Washer Head Screws, and Threaded 
Taper Pins. 


19th Ave. at 12th St., Rockford, Illinois 
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NICKEL AIDS THE RAILWAY INDUSTRY 
to KEEP £m Rouwine/ 


Railroad men perform near-miracles 
every day. With less locomotive ca- 
pacity and fewer freight cars than a 
decade ago, last year they moved about 
two-thirds more ton-miles of freight 
and over 100% more passenger-miles 
than in 1940. Figures for this year show 
substantial increases. 


Now, with locomotive-miles per 
month boosted about 40% above the 
pre-Pearl Harbor. figure, railroaders 
rely upon the enhanced mechanical 
properties Nickel adds to iron, steel 
and non-ferrous alloys. 


Fortunately, engineering and operat- 
ing departments have long known that, 
properly used, a little Nickel goes a long 
way to prevent fatigue failures and 


lengthen service life. It has been widely 
specified, to A.A.R. standards, for steam 
and Diesel locomotives, passenger 
equipment and freight cars that elimi- 
nate deadweight tons. Materials 
strengthened and toughened by Nickel 
are now staying on the job... despite 
overloads and stepped-up schedules. 


During years of peace it has been the 
privilege of International Nickel tech- 
nical staffs to cooperate with the men 
who build and operate all types of rail- 
way equipment. Now, with a war to 
win and Nickel alloys diverted to more 
direct war uses, technical information 
and “know-how” become especially use- 
ful. Counsel, and printed data about 
the selection, fabrication and heat treat- 


ment of alloyed materials is available 
to you upon request. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of | 
subjects — from industrial ap- 
plications to metallurgical | 
data and working instruc- | oe 
tions. Why not send for your [[° "=a, cen 
copy of Catalog C today? — 


* Nickel * 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall st., New York 5, N.Y. 
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Airlines File for More Foreign Routes 
While Government Debates Service Policy 


Washington (AVIATION Bu- 
reau)—When the 18 airlines 
declared in favor of a free- 
for-all policy on foreign routes 
they apparently meant busi- 
ness, for they are pitching 
their applications in. 

TWA has filed to link New 
york, Boston, Chicago, and 
Detroit with London and 
Paris. American also asks for 
a certificate to operate be- 
tween New York, Boston, and 
London. Northwest has at last 
filed its plan for a run from 
Seattle or Anchorage, Alaska, 
to the Philippines and Cal- 
cutta, India, and TWA re- 
cently announced intention to 
file for an extension to Hono- 
lulu. Braniff has asked for 
routes from Dallas, Atlanta, 
and Charleston to Bermuda 
and the Azores, Lisbon and 
Spanish cities north to Paris, 
London, and Berlin to Oslo 
and south to Rome, also from 
Houston to the Caribbean and 
Central America to Buenos 
Aires. 

To visualize what interna- 
tional transport may do to 
fares by 1948, Pan American 
posted a list of estimated 
schedules in New York’s Mu- 
seum of Modern Art. Samples: 
Bermuda, 2 hr. 40 min. flight 
time, $37.26 round trip; Paris, 
15 hr., $202.50 round trip. 
Proposed overseas services 
will require foreign approval 
as well as that of CAB and, so 
long as the war lasts, that of 
the Army and Navy also. In 
most cases it would be neces- 
sary for new services to ob- 
tain additional equipment; 
Army and Navy would be more 
likely to approve delivery of 
Planes for certain foreign 
routes important to the war 
effort than they would for do- 
mestic operation. United Air 
Lines recently received a 
C-54A, military transport ver- 
sion of the Douglas DC-4 
transport. 

It has not been stated offi- 
cially whether the Adminis- 








tration will approve certifica- 
tion of overseas lines until 
after a foreign air transport 
policy has been formulated 
and approved by the govern- 
ment. Both Congress and the 
Administration are now deeply 
involved in this problem, and 
it cannot be settled until mid- 
winter at the earliest. 

CAB is making a study of 
international air transport 
routes and has invited “inter- 
ested” persons to submit sug- 
gestions as to which ones 
should be operated after the 
war. The study does not take 
into consideration the iden- 
tity of carriers by which such 
services should be operated. 
The board simply means to 
determine which routes would 
be desirable. (Those who ex- 
pressed their views in reply to 
a previous questionnaire need 
not repeat them.) 

United Air Lines, which did 
not join in the resolution fav- 


‘oring free foreign competition 


believing that such a policy 
would _ result in starvation 


revenues for most or all par-, 


ticipants, appears to favor a 
Single foreign system owned 
jointly by the several estab- 
lished transport companies. 

esumably Pan American 
Airways would be the nucleus 
of such a system. 

The matter of a single or 
multiple service will be fought 
out in the Administration and 
in Congress. Controversy over 
this question has. already 
spread to England, which has 
always had a single foreign- 
service company, 


Instrument Landings 
To Aid Air Forces 


The instrument landing 
system, initiated at CAA’s In- 
dianapolis station and fur- 
ther developed at ten major 
airports, is now being ex- 
panded, with installations 


United's new Douglas “Skymaster” cargo carrier, designated C-54A, is 
being used in over-water service with the Air Transport Command. It has 
* 
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underway at 100 fields impor- 
tant to the Army. 

The system consists of 
ground equipment which 
transmits a glide path and 
localizer and vertical marker 
beams. Receivers for planes 
are being produced in large 
numbers but assigned to mili- 
tary use only. They were on 
order at the time the war 
began. 

A cut in the losses of planes 
in bad-weather landings back 
at their home bases after 
raids on Europe is looked for 
through use of the system; 
also foreseen is further gen- 
eral employment of craft in 
poor weather. Authorities be- 
lieve that eventually instru- 
ment-landing installations will 
permit a near perfect record 
of commercial schedule com- 
pletions. 


Government May Push 
Uniform Carrier Liability 


Washington (AvIaATION Bu- 
reau)—Webb Shadle, general 
counsel for the Civil Aeronau- 
tics Administration, predicts 
that the federal government 
will assume jurisdiction over 
all United States air space 
and establish uniform liability 
for air carriers. 

He says that if all the states 
adopted a uniform body of 
law, even bad law, the uni- 
formity itself would remove 
conflicts. But such adapta- 
tion, he feels, is too much to 
expect. If insurance com- 
panies do not provide satis- 
factory coverage, he states, 
there might be self-insurance 
by the airlines, government 
subsidy, or regulation of in- 
surance companies. In his 
opinion, establishment of uni- 
form liability would make it 
necessary for the government 
to enter the aviation insur- 
ance business. 

Mr. Shadle’s statement ap- 
pears to be a reiteration of 
expressions by members of 
the industry, months ago, that 
the government would be in- 
vited to underwrite an insur- 
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ance and re-insurance pro- 
gram unless the insurance 
companies got together and 
provided adequate service. It 
was charged that re-insur- 
ance is largely controlled by 


British interests. 


CAB Revises Rules, 
Hands Down Decisions 


Revisions to Sections 238.1 
and 285.4 of Economic Regu- 
lations announced by CAB 
provide that (1) “Service of 
notice by applicants for Cer- 
tificates of Public Convenience 
and Necessity is no longer re- 
quired.” Notices of filings will 
be posted, issued to the press, 
and reported weekly to car- 
riers and applicanis by the 
Docket Section; (2) Domestic 
and foreign applications are 
to be filed separately; (3) 
“Maps attached to applica- 
tions no longer are required 
to include existing services 
by other carriers to points in- 
volved in the application”; 
(4) “Any person, including 
any state, political subdivision 
thereof, state aviation com- 
mission, or other public body, 
may appear at any hearing 
and present any evidence 
which is relevant to the 
issues.” 

In other actions CAB has 
(1) permitted All American 
Aviation to serve Ripley, 
W. Va., on certification of the 
Post Office that daily mail 
service was required; (2) dis- 
missed application of Boston 
& Maine and Maine Central 
railroads for approval of con- 
trol of Northeast Airlines; (3) 
granted Western a certificate 
to operate between Los Ange- 
les and San Francisco. 


Ticket Amputated 


United Air Lines has abol- 
ished the traditional five-foot 
ticket. Now United simply 
writes point of departure and 
destination on a card; any 
stopovers are punched out. 
Iconoclast responsible is Audi- 
tor George Fleming. 








four 1,350 hp. engines, capacity of 14,000 Ib., and average cruising speed 


of better than 200 mph.. 
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Russia Releases Data transport service. Currently, 
the Panagra route mileage to- bela 
On LAGG-3 Wooden Craft | tals 38,800 mi, serving the On Schedule ee by “Vista” earl 
Full details tl Canal Zone, Colombia, Ecua- prof 
etails were recently ivi ; : ‘ = s 
released on the Russian ll — Pell yea, With international developments piling up “on the vi e 
. : . ’ ° ° ” Ff : 
LAGG-3 pursuit, which is | Harold J. Roig points out that || Gouble” during the past weeks. any news now received | ff 
constructed out of plastic | his line was one of the first a ut European air ines he unre “ ea — : e follow- $770 
Se et il een | 0 a a 365 
Payee’ a a co continues that “we anticipate g visic 
0 . 5 in., the plane weighs : t : ; , ‘ : : ; ; ; 
5,770 lb. empty or 7,000 1b. aes ae ae ened Italian Ala Littoria discontinued all services under this $175 
fully loaded. by the line is provision for ex- specific name, feeling that this title smacked a little too a. 
With a 1,350 hp. engine, the | tensive new radio installations. much of Fascism and Mussolini. New name is Ala Roma. an t 
plane has a top speed of 348 Another Italian company, new and as yet unnamed, an- a 
mph. at 16,500 ft., with a 30,- nounced that it hoped shortly to start services from Rome = : 
000 ft. ceiling and a 400-mi. to Bucharest. 
range. The plane is said to | *INTERNATIONAL BRIEFSx Sipe 
land at 87 mph., extremely ae ‘ : Rumanian Lares announced plans to operate a connect- 

: J ‘ A military version of the Italian F : aHeg (x 
low for a high speed pursuit, | Piaggio pS ha transport ing service from Bucharest to Athens. However, it is - 
equipped with 20 mm. can- | has been announced. Obviously now doubted whether either one of these Bucharest last 
non and heavy armor. a — ~ origina} . services can start under present conditions. 13 

Interesting construction fea- | px11RC35 radials of 1,350 hp. ; ; by tl 
tures are the low pressure | giving it a top speed of 290 View of the possible future is offered by the Netherlands 
hydraulic system operating the | ™Ph. Only unusual feature is Indies government in an article release re discussions on 
landing gear and flaps, also | ‘@¢pressure cabin in the pommer postwar air transport. Expressed is an attitude which oe 
the exhaust gas converter. can be expected from some of the smaller United Nations, show 
The latter changes exhaust | “Secret weapon” promised for which have been dependent upon America for military 

: , : months by Germany is reported li I ti ith : thr ad Seni facili of r 

gases to inert gas, which is | to be a robot plane, a model of supplies. In connection with reciprocity of landing facili- duce 
piped into the gas tanks to | which recently landed in Sweden. ties it is stated that the United States can hardly expect vious 
eliminate explosive fumes, “ae oe eau Ba meee to be given such facilities by the Kingdom of the Nether- whic! 
practice. And radio control can lands if the United States does not do its utmost to assist to $’ 

. eas be scrambled, or the controlling - the Netherland allies by provision of planes either by of sa 
Lag in British Labor plane shot down, dooming all lend-lease, hard cash, or on some other basis ta 
robot planes under its direction. ’ ’ . $179 

Report by Britain’s Select a . : ’ 
Prater e nh National Ex A general scramble for South If many more similar reactions are recorded, there might anotl 

¢ ; e : ationa pen- | American lines is expected soon, : ; ; ; 
again result a situation parallelling that of 1939, when 13.8! 
ditures indicates that England, | following an announcement by : é Bere $13,8! 
too, is “hard put to it” for | the CAB that it will consider most international routes were deadlocked on possible credi 
labor in the aircraft field. A | 2PPlications for lines from global expansion of air transport due to the refusals to will b 

; gy | America to Mexico, the Carib- recognize either world aeronautical viewpoints or com- ent 
high figure of 33 percent in | bean area, and South America. _ 
labor turnover is pointed to by | Many of the large carriers are plete reciprocity of all facilities. 
the committee, which notes an expected to file applications. Loan: 
acute shortage of technicians, | Reports from France, via the In Spain, the government has bought out German inter- has 
foremen, and qualified staffs wndevercunl, “stats dak A ae ests controlling the Iberia airline, considered up till now V-loa 
in all grades of management. | been apenemss to Raa =e any to have been run as a blind for Nazi infiltration. 000,00 

: , : real production o erman- Inte 
The committee urges that men | thodel hire ed sl nter 
of technical training not be vee ea “The plane shortage “in oe 
j the Nazi training schools is so use 
absorbed by the fighting _ peclonn, nvbauar. ued outmoded | out of every 30 or 40 shot down, in training their own_ pilots. unuse 
ices. Spare parts particularly | French’ planes like the Dewoi- | the problems of spare parts and | Some of the Axis transports are 
are said to have lagged. tine, Bloch, and Leo et Olivier | maintenance are such that they | being used as flying ambulances, can 
craft are being placed in pro- | are expected to have little suc- | a suitable end to a nefarious be- loan 
duction again. cess with such tricks. ginning. which 
Panagra Marks 15th Year The Nazis have recently been | The United Nations are also fly- | First passenger flight from the been 
R flying captured Boeing Flying | ing captured planes—some South | United Kingdom to Bathurst, Corp. 

Panagra (Pan American- | Fortresses alongside American | African Air Force squadrons British West Africa, was made 000.00 
Grace Airways) recently cele- | formations raiding Germany— | based in Africa have a flying | in September by a Liberator of the 
brated its 15th : to foul-up attacks. While it is | sample of just about everything | the RAF Transport Command. 
ra i 2 anniversary possible for Germans to recon- | the Germans and Italians have | The 3,150-mi. non-stop hop was $8,000. 
of South American scheduled | struct one or two good B-17’s | used, putting them to good use | reported made in just under Ameri 








6 ‘A ‘ 
16 hr Ameri 


Some reports now have it that using 
Ernst Udet, leading German Ace 

in W orld War I, committed sui- Unite 
cide ‘“‘when it became evident eC 
that he would be ptrged by Hit- het in 
ler’’—a_ story contrasting with to $1.4 
the official one that he was the s 
killed in the crackup of an ex- 








perimental plane. Udet was 30, ag: 
known to have had many demo- or $1.1 
cratic-nation friends. He is said Sales 
to have only acted as an adviser $242.7 
to the Luftwaffe. VTC 
$2,114, 
Cunard, it is stated in London, War re 
is now giving further attention sued j 

to air transport, a resolution be- ern 
ing recently brought up looking me 
toward acquisition of ‘‘aeria tracts 
conveyances by charter, con $27,513 
struction, purchase, or hire. $10,261 

‘ At least half a dozen de Havil- 
“YORK” SHATTERS MONTREAL-BRITAIN RECORD land Mosquitoes have been ‘= Americ 
. . . . . . + H ir og Nn 

Fast time of 12 hr. 26 min.—clipping 25 min. from  line’s new government-sponsored trans-Atlantic mail a Ri cg ee 
previous best mark— was recently set by this Avro schedule to serve Canadians overseas. Only Dominion Overseas Airways. With few Coverir 
“York” (converted “Lancaster’”) over 3,000-mi. line currently allowed to operate foreign service, TCA modifications they have = Ital st¢ 
Montreal-Britain route. Pilot was Capt. R. F. George, will get over-ocean experience invaluable in coming wor ss ay important ereise ¢ 
TCA operations manager, and occasion was opening of peace. mail and freight. Walrar 
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Aviation Finance 





Pm v 


Curtiss-Wright, the nation’s 
second largest war contractor, 
pelatedly has issued its 1942 
earnings report showing net 
profits of $13,143,515 or $1.45 
a common share compared 
with $25,717,512 or $3.15 a 
share in 1941. Sales rose to 
$770,594,882 against $373,083,- 
365 the previous year. Pro- 
yision was made to return 
$175,139,379 to the government 
for voluntary price reductions 
and renegotiation while a 
postwar tax refund of slightly 
over $1 a2 common share was 
set up as a postwar reserve. 
Pres. Guy W. Vaughan point- 
ed out that the report was de- 
layed because of renegotia- 
tion proceedings. Net income 
last year was equal to only 
13 percent on sales recorded 
by the company. 


North American Aviation has 
issued a revised 1942 report 
showing that the final effect 
of renegotiation was to re- 
duce net income from the pre- 
viously reported $10,436,413, 
which was 4.3 percent of sales, 
to $7,370,626 or 2.91 percent 
of sales. In addition to vol- 
untary price reductions of 
$17,900,000, renegotiation took 
another $18,200,000, of which 
$13,894,833 consisted of a 
credit for taxes and $4,305,166 
will be refunded to the govern- 
ment. 


Loans: Consolidated Vultee 
has arranged a $200,000,000 
V-loan, of which only $40,- 
000,000 is being used so far. 
Interest will be paid at a 3 
percent rate on the funds 
used and 1% percent on the 
unused portion. North Ameri- 
can Aviation has floated a 
loan of $75,000,000 against 
which no borrowings have 
been made as yet. Aviation 
Corp. also established a $16,- 
000,000 V-loan credit, with 
the parent company using 
$8,000,000 and two subsidiaries, 
American Propeller Corp. and 
American Central Mfg. Corp., 
using $4,000,000 each. 


United Aircraft Corp. reports 
het income of $4,070,163, equal 
to $1.41 a common share, for 
the six months ended June 
30, against a net of $3,478,408 
or $1.18 in the like 1942 period. 
Sales were $333,798,454 against 
$242,708,318. The sum of 
$2,114,351 was added to post- 
War reserves. Bank loans is- 
sued in connection with gov- 
ffament emergency plant con- 
tracts have been reduced by 
$27,513,129 and now stand at 
$10,261,875. 


American Export Airlines has 
filed a statement with the SEC 
Covering 43,888 shares of cap- 
ital stock to be issued on ex- 
etise of capital stock purchase 
Walrants of the airline com- 
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By RAYMOND L. HOADLEY 


Lines Financing for Postwar . .. More Manufacturers 
Get V-Loans ... Little Hope for “Reneg" Repeal 


| Bperom steps toward financing postwar expansion are being 
taken by the airlines—money raising moves that may ulti- 
mately build up a grand total somewhere between $400,000,- 
000 and $500,000,000. Already, Braniff and Northeast are 
offering common stock for sale to the public, while it is 
reported in investment banking circles that Penn-Central, 
Northwest, and Chicago and Southern are about to enter 
the capital markets. Relatively good conditions have pre- 
vailed in the securities markets for airline financing. 

Meanwhile, aircraft manufacturers in growing numbers 
are negotiating regulation V-loans to assure adequate 
working capital to handle their ever-expanding production. 
Largest of these credits is the $200,000,000 loan arranged by 
Consolidated Vultee—second only, as far as is known, to the 
$1,000,000,000 credit taken out by General Motors. Consoli- 
dated Vultee is using only one-fifth of its loan, and other 
concerns in the industry also are not presently employing 
anything like all the money they have available at the 
banks. This would indicate that company officials had the 
switch-back to peacetime production in mind when they 
arranged the big credits. With aircraft volume still ap- 
proaching its peak, it appears that this is the time to take 
out V-loans rather than when business is tapering off and 
prospects are more uncertain. 

Now that Congress has returned from its short vacation 
it seems almost a certainty that the contract renegotiation 
law will not be repealed. True, Sen. George, the foremost 
tax authority in the Senate, favors such repeal, but he is 
not expected to win his point. Even so, increased allow- 
ances for postwar reserves, the No. 1 problem of the aircraft 
industry, may be granted. Less likely is a revision providing 
for renegotiation after taxes instead of before taxes as at 
present. Renegotiation officials point with pride to the fact 
that over $4,000,000,000 has been returned to the government 
through renegotiation. What they neglect to point out, 
however, is that all but a bare fifth of this sum would be 
returned to the United States Treasury anyway in the form 
of taxes. 

For the first time, excess profits taxes are showing up in 
a major way in earnings statements of the airlines. For 
example, the American Airlines report for the first half of 
1943 shows that 70 percent of net earnings for the period 
were set aside for federal tax reserves as compared with 
45 percent in 1942. But despite this tax boost, American 
joined other major airlines in reporting a sizeable gain in 
profits over the like 1942 period. 

National Aviation Corp., an investment company special- 
izing in aviation stocks, made a number of changes in its 
large portfolio of stocks during the first half of 1943. Addi- 
tional Douglas common and some United preferred was pur- 
chased, but sales predominated in the six months’ changes. 
Holdings were reduced in Bell, Curtiss-Wright, and Grum- 
man. In addition, blocks of several thousand shares of 
TWA, UAL, Braniff, Penn-Central, and PAA were closed out. 








pany attached to the preferred 
stock of its parent concern, 


American Export Lines. 


Cessna Aijrcraft Co. has 
reached a renegotiation agree- 
ment on 1942 earnings involv- 
ing payment to the govern- 
ment of $5,688,000, according 
to Pres. Dwane Wallace. Sales 
volume for the nine months 
ended June 30 was around 
$65,000,000, compared with 
$37,000,000 in the previous fis- 
cal year. 


Earnings of some of the major 
airlines improved so substan- 
tially in the first half of 
1943 that they are now in the 
excess profits tax brackets. 








American Airlines profits in- 
creased from $1,205,318, or 
$1.91 a share, in 1942 to only 
$1,359,915 or $2.18 a share in 
the six months to June 30. 
But taxes were up from $1,- 
152,000 to $3,440,000. United 
Air Lines reported net of 
$2,153,400 or $1.44 a share in 
the first half of 1943 against 
$882,299 or 59c a share in the 
like 1942 period while TWA 
showed profits of $732,578 or 
76c against $422,416 or 44c. 
last year. As United reported 
taxes jumping from $588,000 
to $1,744,000, Pres. Patterson 
stated that the company did 
not anticipate that it would 
be subject to excess profits 
taxes this year, 





Recent stock offerings by in- 
vestment bankers for public 
sale include 400,000 shares of 
Braniff Airways to secure 
$5,000,000 for the replacement 
of equipment requisitioned by 
the Army and for the purchase 
of additional equipment for 
trade-feeder and foreign 
routes. 


Northeast Airlines is also 
financing its proposed route 
expansion both here and 
abroad through the sale 
through bankers of 200,000 
Shares of common stock to 
raise $1,400,000. Some 15 per- 
cent of the Northeast is owned 
by the Boston & Maine and 
Maine Central railroads. At 
the same time All American 
Aviation is marketing 20,498 
shares of 4 percent convertible 
preferred stock to finance 
operations under government 
contracts and to liquidate cer- 
tain outstanding obligations. 
All American has arranged a 
$1,000,000 V-loan which pro- 
vities that no dividends will 
be paid, while obligations are 
outstanding, without consent 
of the Wilmington Trust Co., 
which arranged the loan. 


Square D Co. has retired 1,450 
shares of its preferred stock, 
and this company reports six 
months earnings of $1,155,175 
or $2.65 a share against $1,- 
548,178 or $3.57 a share. 


Aircraft Accessories reports 
for the year ended Apr. 30, net 
income of $741,433 or $1.21 
against $265,662 or 44c. a 
share. Meanwhile, it has had 
converted into common stock 
all but 125 shares of its 21,519 
shares of preferred stock. 


Fairchild Aviation has ar- 
ranged to increase its V-loan 
from $5,000,000 to $15,000,000, 
according to Pres. James S. 
Ogsbury. Earnings for the 
six months to June 30 were 
$713,384 or $3.12 a share 
against $579,037 or $1.72 a 
Share in 1942. A deduction of 
$2,843,200 was made for esti- 
mated renegotiation of 1943 
business to June 30. 


Bendix Aviation reports sales 
of $643,148,412 for the nine 
months ended June 30 against 
$297,684,361 in the like 1942 
period. Profits were $11,995,- 
931 or $5.67 a share against 
$11,035,022 or $5.22 a share in 
the same 1942 period. Un- 
filled orders were $1,042,000,- 
000, showing little change from 
the March figure. 


General Aircraft Corp. com- 
mon stock has been acquired 
by Alleghany Corp., 2 holding 
company formed in 1929 to 
purchase railroad stocks. De- 
tails of the purchase were not 
divulged by Alleghany, 
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R. RANDALL IRWIN, for ten years industrial relations 
director of Lockheed and Vega Aircraft, was appointed 
executive assistant to the management members of the 
War Manpower Commission policy committee in Washing- 
ton. He has been loaned at the Commission's request in 
view of his broad experience in industrial relations. 
Although he will give full time to the government work, 
at the same time, he was appointed to the new position 
of assistant to the administrative vice-president in the 
companies. WILLIAM McAULEPP (right) has been named 
industrial relations director for Lockheed and Vega. 








Pan American Photo 
MURLIN C. ARNER, who 
joined Pan American World 
Airways as a _mechanic’s 
helper 14 yrs. ago, has been 
appointed senior representa- 
tive for the airline in Port 
of Spain, Trinidad, after 
three years as airport mana- 
ger at Kingston, Jamaica. 





Ryan Photo 


NATHANIEL E. WARMAN 
has joined Ryan Aeronauti- 
cal as assistant to Chief 
Engineer Salmon, and one 
of his first assignments will 
be to work with the latter 
on the engineering of the 
new Navy combatant-type 
plane. 


PAUL E. HOVGARD, veteran aeronautical engineer and 
former flight research and wing tunnel expert for Curtiss- 
Wright, has rejoined the organization’s Airplane Div. at 


Buffalo as assistant to the director of engineering. A skilled 
test pilot and expert on rotary wing aircraft, he had also 
spent several years in wind tunnel and flight research for 
Curtiss-Wright. C-W also announces that N. F. VANDER- 
LIPP (right), production expert who for nearly two 
years has assisted in the manufacture of “‘Helldivers” in 
Canada, has been named factory manager at Columbus, 
replacing C. W. “Chuck”? Hunter, now with the AAF. 





FRANK A. RUDOLPH has 
been appointed eastern re- 
gional manager of Aircraft 
Accessories Corp. He has 
been in charge of AAC 
offices in New York City 
for some time. Prior to his 
connection with the com- 
pany he was affiliated with 
General Electric’s radio, 
television & electronic Div. 





HERVEY F. LAW, previ- 
ously regional supervisor of 
airports for CAA, has been 
appointed manager of the 
Washington National Air- 
port, succeeding “Johnny” 
Groves, who has now joined 
the Air Transport Associa- 
tion. 


THOMAS K. PIERCE, for- 
merly general manager of 
Dominion Plywoods, Ltd., 
has been appointed assistant 
general manager of the 
Duramold Div., Fairchild 
Engine & Airplane Corp., 
and will supervise Dura- 
mold’s activities in plastic- 
plywood research, develop- 
ment, and production. 
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RUBERT J. LINDQUIST, 
CLINTON M._ HESTER, v.-p. and director of Reyn- cont 
first administrator of the olds Metals since 1941, has with 
Civil Aeronautics Adminis- joined Curtiss-Wright as a peri 
tration, has been named vice-president in charge of MA 
Washington Counsel for finances. He will assume o 
Chicago & Southern Air complete _ handling of ers— 
Lines. He has spent more finances, along with the Brit: 
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CAA Photos | 
W. L. “JACK” NELSON has resigned as chief of the Air fm *t'en 
craft Priorities Branch of WPB to accept an appointment — What 
as assistant director of the CAA War Training Service, in strate 
which capacity he will be special assistant to the executive J .«t},. 
director, R. McLean Stewart. CAA also announces that eile 
DONALD M. STUART (right) has been appointed chief of a 
the technical development division and will have charge of Drak 
CAA experimental work on aircraft, radio, airports, charts, won 
and other wartime and postwar projects. 
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R. A. MERKLE has been CAPTAIN RALPH S. BAR: trat 
appointed district traffic NABY, well known for his grap 
manager of Colonial Airlines glider work experimenta AIRC) 
in New York. For the past tion, has recently been pro MAD 
eight years he has been moted from the rank of lish. 
assistant district traffic Commander, and he is now i 
manager of UAL in New chief engineer of the Naval 
York, and prior to that he Aircraft Factory in Phila: Int 
was with the traffic depart- delphia, where for the past th c 
ment of the N. Y. Central four years he has been asst. le gr 
R. R. chief engineer. Lweng 
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Reeent Books 





VERTICAL WARFARE, by Francis Viv- 
ian Drake. Doubleday, Doran and Co., 
New York. 142 pages, illustrations, $3. 


With arithmetie this book makes vie- 
tory look ripe for the taking. Since “it 
js quicker and cheaper,” says Mr. 
Drake, “to overcome the enemy by going 
after his [industrial] heart with bombs 
than after his feet with gunfire,” here 
ie “the air plan” to do it. 

The first rule is “an overwhelming, 
continuous, and crushing series of blows 
within a short period of time.” This 
period is divided into two phases. In 
the first, 3,000 RAF and AAF bomb- 
ers—twice the number now based in 
Britain—would drop in 1,000-plane at- 
tacks from 10,000 to 30,000 tons of 


-hombs a month; this “would take from 


four to six months at the most to 
bring Germany to her knees.” (Allied 
planes loosed an estimated 26,000 tons 
in July alone:) In the second phase, 
2,000 operational planes would step 
tonnage up to 80,000 a month. “It is a 
tremendous undertaking, but we have 
already come so far along the rofd that 
suecess is almost within our grasp.” 

But the obvious fact to be remem- 
bered, however, is that Allied air com- 
mands also possess the same _ intelli- 
gence—in more detail. Anyone who 
thinks they do not realize the strength 
of their weapon has not paid sufficient 
attention to reports from the front. 
What should be done is limited by 
strategy and available materials. Ex- 
actly what can be done in war is known 
only when it happens. For, as Mr. 
Drake remarks, “A war has yet to be 
won either by rhetoric or slide rule.” 


AEROPLANES AND HOW THEY FLY. 
Longmans, Green and Co., New York. 
44 pages, diagrams, paper bound, 40¢. 


Designed as an introduction to the 
theory of aeronautics, this pamphlet 
provides non-technical explanations of 
how balloons and planes get off the 
ground and how they are kept in and 
controlled in the air. 


GROUND INSTRUCTOR, by Charles A. 
Zweng. Pan American Navigation Ser- 
vice, Hollywood, Calif. 336 pages, illus- 
trations, index. Paper bound and litho- 
graphed, $3. 

AIRCRAFT AND ENGINE MECHANICS’ 
MANUAL, by the same author and pub- 
lishers, 192 pages, illustrations, in- 
der. Paper bound and lithographed, $3. 


Intended to cover the material of 
the ground instructor basic course, Mr. 
Weng’s first book contains a short 
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hisiory of aviation and distussions of 
aircraft and theory of flight, power 
plants, instruments, navigation, meteor- 
ology, and civil air regulations and 
traffic rules. The mechanics’ manual 
is designed as preparation for obtain- 
ing a rating. It is divided into three 
detailed question-and-answer sections 
on civil air regulations, aircraft, and 
engines, 


PHYSIOLOGY IN AVIATION, by Chal- 
mers L. Gemmill, M. D. Charles C. 
Thomas, Springfield, Ill. 129 pages, fig- 
ures, tables, index, $2. 


Without technical, anatomical refer- 
ences, this book presents in _ brief, 
straightforward chapters the affects of 
flight upon respiration, circulation, and 
other body functions. The material 
is based upon leetures given at the 
school of aviation medicine, Pensacola, 
Fla., where the author is an instructor 
in physiology, 


AIRPLANE STRUCTURES: VOL. I, by 
Alfred S. Niles and Joseph S. Newell. 
Third Edition, John Wiley and Sons, 
New York. 454 pages, index, $4.50. 


For “students well qualified in mathe- 
maties and mechanics,” this text is the 
first of two in a course estimated to re- 
quire about 200 hr. of lectures and 400 
hr. outside study by graduates. Its de- 
scriptions and analyses are almost 
wholly mathematical with further prob- 
lems to develop proficiency in comput- 
ing, solving, and analyzing. Contents 
contain various articles on general de- 
sign procedure; critical loading condi- 
tions; reactions, shears, moments, and 
influence lines; beam deflections; con- 
tinuous and restrained beams; design 
of simple beams; torsion; truss analysis; 
graphical methods; design of simple 
ties and columns; connections; and de- 
flections. 


GOD IS MY CO-PILOT, by Col. Robert 
L. Scott. Charles Scribner’s Sons, New 
York. 277 pages. $2.50. 


This one-time commander of fighter 
pilots in Maj. Gen. Chennault’s China 
Air Foree is a flyer’s flyer who ean 
really write. Result is what many are 
calling the best fighting aviation book 
yet to come out of this war. 

From early boyhood, Scott knew what 
he wanted—to be a fighter pilot—and 
his whole life was aimed in that diree- 
tion, even though an irrepressibly ad- 
venturesome spirit nearly got him “off 
the beam” several times. For several 





f 


years he was “too young” to lead a 
squadron or even a flight: then, when 
the Japs brought the time, he suddenly 
found himself, at 34, “too old to fly a 
fighter plane into combat.” Which 
meant Seott had to get in the war the 
hard way; by taking a bomber to In- 
dia—where a secret mission blew up in 
his face—then working with the Ferry 
Command as a transport pilot (some- 
times even as co-pilot), chiseling him- 
self a Curtiss P-40 with which he be- 
eame Burma’s “one man air foree,” 
and finally joining Chennault when the 
AVG was absorbed by the Army. 

Of him, the General says, “the only 
criticism of his actions as Group Com- 
mander was that he consistently sched- 
uled himself as pilot on all possible 
missions. He led all types of combat 
missions but specialized in the most 
dangerous. .’ Seott almost makes 
himself sound like the original “eager 
beaver”. The country, the Air Forees, 
and the reading publie could certainly 
do with a lot more of his type. 


BASIC ELECTRICITY FOR COMMUNI- 
CATIONS, by William H. Timbie. John 
Wiley and Sons, New York. 603 pages, 
index, drawings, $3.50. 


Omitting general theory and history, 
this text deals with practical principles 
useful to the worker in communications 
and industrial electronics, ineluding 
simple explanations and example-prob- 
lems on Ohm’s law, power and energy, 
conductors, measurement of resistance, 
batteries, generators, and motors. 


WINGS FOR AMERICA, by Marshall 
Dunn and Lloyd N. Morrisett. World 
Book Co., Yonkers, N. Y. 244 pages, 
index, glossary, $1. 


Primer on transport operations, the 
story of flight, military fiving, meteor- 


ology, manufacturing, and air geog- 
raphy for school children. 
INTRODUCTION TO SEA AND AIR 


NAVIGATION, by W. M. Smart. Long- 
mans, Green & Co., New York. 114 
pages, index, drawings, $1.50. 

ASTRONOMICAL NAVIGATION, by the 
same author and publishers. 120 pages, 
index drawings, $1.50, 


Suceinet expositions of principles in- 
cluding, in the first volume, dead reckon- 
ing, determinations of positions, effects 
of wind and, in the second volume 
(which covers an RAF cadet lecture 
course), the astronomical _ triangle, 
Greenwich mean time, and the observa- 
tion of altitudes. 
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The Case for the Integral Power Plant 


(Continued from page 150) 


While all the arrangéments would not 
apply to all of the engines, it is quite 
possible that as many as 4 ‘stand- 
ardized’ combinations would eventually 
be needed. 

“Reference was made to locating the 
power plant in the front section of the 
nacelle. This is only one of a number 
of places where the power plant can be 
put. Other locations being used are: 
The rear of the nacelle, the front of 
the fuselage, inside the fuselage, and 
inside the wing. In order to overlook 


no possible arrangement having its 
proponents, power plants may also soon 
be seen in the rear of the fuselage. 
Each position requires individual cowl- 
ing and different dueting involving 
many basie variations in installation. 
“Looking now at the other side of 


the coin, there is a great deal to be 


said for setting a limited objective 
along the path indicated by Dr. Moss. 
It has been obvious to many within the 
industry that in time of war parallel 
work by a number of different manu- 








CONNECTORS 


IN THE "Life Line” OF RADIO EQUIPMENT 


% ¥* Astatic Co-axial Cable Connectors are 
playing their part in keeping open the “life line” of radio 
communications on many battlefronts. 
the many sizes and shapes required for radio wartime 
equipment, Astatic Cable Connectors provide secure, lock 
tight contacts for increased speed in installation and high 
operating efficiency. Designed to conform with exacting 
government standards, Astatic Co-axial Cable Connectors 
are used and highly praised by many leading radio manu- 
Increased production facilities assure prompt 
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deliveries. 
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facturers with the same or similar prob. 
lems is wasteful. To a very limited 
extent this has been reduced by the 
interchange of information _ between 
manufacturers and to a somewhat 
greater extent by the migration of per. 
sonnel. Much more could and should 
be done to prevenk this wasted effort, 
particularly since personnel migration 
is being largely checked. 

“These seems to be little doubt that 
in time of war such procedure could 
considerably accelerate the develop. 
ment of new aireraft and result in more 
and better airplanes. It is suggested 
that there is ample opportunity for 
carrying this a great deal further.” 

Louis E. Barnes, of the Fisher Body 
Detroit Div., General Motors Corp.: 

“There are a great many of us who 
realize that we have for some time 
practiced in this country what might be 
reasonably called a quick-change of 
the engine itself, but aside from general 
discussion and experimental work on a 
small seale, nothing has actually been 
done in the matter of producing a quick- 
change of the power plant unit, even 
though we are, in the main, open 
minded and production conscious. 

“The most advantageous possibility 
it seems now, in considering the sub- 
ject, is the interchangeability of power 
plant units of the same or similar de- 
sign in one type of bomber or cargo 
plane. During war we like to main- 
tain a bomber in flyable condition at all 
times. A badlw~ damaged or inoperable 
power plant could be more quickly re- 
placed than repaired in most instances, 
if the quick-change power plant unit 
were used. It no doubt would be far 
better to change a power plant quickly 
by this method than to attempt re 
placement or repair of a power plant 
part, meanwhile holding up the whole 
airplane. 

“The peacetime counterpart in main- 
taining flvable aireraft is obvious. We 
have, even now, several airplanes which 
are quite well adaptable to this type of 
power plant installation without ap- 
preciable change of ‘anything except the 
attaching point; instead of concentrat- 
‘ing on quick-change of the engine alone, 
it seems advisable to drop back a few 
more feet and take in, perhaps, the 
nacelle proper, which could possibly 
include all the immediate power plant 
accessories and others such as would 
comprise the entixe engine oil and in- 
duction systems. This thing is not 
such a remote ‘possibility. The neces 
sity for it will bring about actual real 
ization. 

“The accomplishment to be gained as 
the result of determined stady on this 
subject would indeed be of amazing 
value and quite an eye-opener. How 
ever, there is more than just power 
plant packaging lying beneath the sur 
face of the subject; there is also, among 
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other things, general standardization 
possibilities and service life computa- 
tion of various parts. 

“Time spent by a committee on this 
subject would surely be well worth 
while.” 

Col. George C. Crom, of the Army 
Air Forces Materiel Command, Wright 
Field: 

“The idea of a unit power plant, in- 
tegral and interchangeable, is a very 
logical one. It presupposes the layout 
of the engine and all its auxiliary ap- 
paratus by experts familiar with each 
part, with supervision by competent en- 
gineers such that each part has proper 
consideration for the operation of the 
other auxiliary plants. Tf the integral 


power piant were available at the pres- 
ent time, it would be of great benefit 
in the battles now being waged against 
our enemies. 

“Tt seems essential in the development 
of the unit power plant that the aim 
be to incorporate all those devices that 
will increase the over-all efficiency of 
the power plant. The  turbosuper- 
charger, which largely utilizes waste 
power from the engine, definitely should 
be a part of the power plant. 

“The proper utilization of the in- 
tegral power plant can only be accom- 
plished by unit type of control, which 
will allow the most efficient operation 
of the entire power plant when ef- 
ficiency is desired, and also will allow 
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the maximum power when maximum §§ Germ 
power is desired.” veste’ 
T. P. Hall, chief development ep. integ 
gineer, Consolidated Vultee Aircraft & ain 
Corp. : the r 
“For certain types of airplanes, Bu 
built and employed in large numbers plant 
under wartime conditions, the adoption speci 
of integral power plants is desirable J exclu 
in the interest of production and main- & jyre « 
tenance alike. This is particularly true & ene 
for large multi-engine airplanes with prodt 
aircooled engines. a WO! 
“The problems pertaining to the & are g 
creation of specifications and designs & jnteg 
acceptable to all parties concerned & yance 
could be handled through the Society of J exists 
Automotive Engineers or the Aeronaut- & py in 
ical Chamber of Commerce of America, J manu 
“The integral power plant should in- & and ¢ 
clude all the equipment needed for the & (3) 
propulsion of the airplane, fore and aft & |ers; 
of the firewall. A certain flexibility acces: 
of design with regard to the location (4) | 
of turbosuperchargers, intercoolers, and plant. 
oil coolers will be necessary, in order Suc 
to make a given integral power plant & about 
applicable to various installations with &% plant: 
only minor changes in the arrange & an er 
ment of the ducts. Standard attach- & ers, e 
ments should be provided for those ae- % genci¢ 
cessories, which may vary with the type & simila 
of aireraft. It will be necessary to & only 
overcome some unavoidable patent dif- RB cernes 
ficulties. tain t 
“An obvious advantage of the integral & bled : 
plant is its interchangeability in case suppl 
of a major failure. It should be pos- J amon: 
sible, however, to simplify assembly @ ,plane 
and maintenance work by well-planned Exe 
designs since the entire power plant § result 
will be designed by a single engineer- @ ent a 
ing group for each integral type. erow 
“It is expected that the integral plant 
power plants will be assembled by the img h 
aircraft manufacturers or their special- § tury 
ized subcontractors. This will be ne § have 
cessary to prevent dislocations of the there 
present production set-up and to avoid J gineer 
unnecessary shipping of parts and@ ty i 
accessories back and forth across the the } 
continent. shoots 
“It is our opinion that the creation ‘gin 
of integral power plants is a result of trical 
the present military necessity of obtain- J power 
ing a great number of standardized air- water 
planes. We feel that the standardiza- J this » 
tion of certain power plant installations J sine 


should not be allowed to interfere with increa 


a continued progress in the design 0 since 
new and unusual airplanes and power Would 
plants. Zatlor 
“A discussion of the possibilities of plant 
the integral power plant for commer $3 
cial purposes appears to be premé A 
ture at this time,” kind | 
Engineering of Integral Plants 2 me 
So far as ean be told from curretl The 
literature, the engine builders _havé eulty 
taken the initiative with the integral plan, 
power plant plan in both England ane 
AVIA 
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Germany. But an opposing idea sug- 
vested that the initiative for creating 
integral power plant design must re- 
main with the plane builder along with 
the responsibility. 

But in any event, the integral power 








ers @ plant plan would best be executed by 
ion specialized groups devoting themselves 
ble # exclusively to the design and manutfae- 
‘in- [% ture of integral power plants. The de- 
rue # signers and manufacturers who are 
‘ith producing modern airplanes have done 

a wonderful job, but the complications 
the are getting greater and greater. The e 
mus JF integral power plant plan would ad- es 
ved HM yance the arrangement, which already 2 
of # exists to some extent, of specialization et 
ut- by independent experts, on design and if 
Ca, manufacture for (1) airplane design 3 
in- / and construction; (2) airplane engines; . 
the (3) turbosuperchargers: (4) propel- F 
aft M lers; (5) generators, :rd other airplane, Increased current- 


aecessories; (6) assem:'s of (2), (3), 


(4) and (5) as the integral power carrying capacity 


ee AMERY, 











ind # plant. i 
Ae ow ratin 

der Such specialization already has come + L er opera g | 
ant about in the design of steam power temperatures 
ith # plants, and specialists design and erect | 
oe- M@ an entire power plant, including boil- + Lessened voltage al 
ch- @ ers, engines, and all accessories. Exi- drop 
ac- / gencies of war now have introduced a 
pe similar plan-so far as manufacture of + Lighter weight 
to M only one aviation power plant is con- 
if- ®% cerned, and all power plants for a cer- . + Maximum saving 

tain type of plane now are being assem- ' in critical materials 
ral @ bled and tested in a single factory and — 
ase supplied to various other manufacturers Flexible Light and Power Improved appear- 
os- MH among whom the production of the dag : 
bly UE hed Bee Bivided Built in standard, interchangeable 10-foot ance 
; ! rae a ' ti sections, BullDog BUStribution DUCT 
1e( ixecution of the proposed plan may provides complete flexibility on branch . . 
int @ result in cutting a shoot from the par- | power and lighting circuits. The plug-in + Easiermaintenance 


feature enables you to change production and inspection 
machines at will—rearrange whole depart- 


ments without interrupting production 


ent aeronautical stem and starting to 
grow it as a separate integral power 


























Standardized Power Plant Plan 


A number of gentlemen have been 
kind enough to provide the written dis- 
fussions whieh have been quoted, for 
which the author is greatly obliged. 

There seems to be no serious diffi- 
culty with the integral power plant 
Plan, exeept possibly for single-engine ~To help win the war, SAVE metals—SAVE fats—SAVE money, BY BUYING WAR BONDS 


ral ™ plant tree. As science and engineer- | elsewhere. 
he ing have progressed in the past cen- BUStribution DUCT is quickly and CONFORMS TO WPB LIMITATION 
al tury or so, engineering groups often easily installed—makes sensational savings ORDER 1-273 
1e- MH have been subdivided in this way. Once ”” Caumidieh aiieaie ee : 
he @ there were only military and civil en- nae new WPB cco ate te 250A. Ventilated type LO-X Duct for 
vid gineers. Then as engineering complex- 400A and 600A. Feeder runs also shares all the 
nd ity increased, there budded off from PLUG-IN TYPE basic advantages of BullDog’s 
he the parent stem of civil engineering for Branch Circuits famous BUStribution DUCT 
shoots which have grown -into mining (Left) End view of branch ‘ , ’ 7 
on™ “Ngineers, mechanical engineers, elec- circuit plug mounted on design. It is quickly and easily 
of @ ‘trical engineers and, recently, steam rege eset installed—has full asset value— 
in- ™ Power-plant engineers. Engineering of ingess™ Pain over the is 100% salvable. Available in 
ir-™ Water ships (we now have to say it busbars in the duct. Plugs the new WPB ratings of 800A, 
a- fm this way) is divided between marine en- pri eae sake 1000A, 1350A, 1600A and 
ms ea and naval architects. rhe rapid 600A; 600 Volts or less. 2000A. Single-phase 3-phase 
th “crease of complexity of the airplane, —— J . 
of since the Kitty Hawk model of 1903, —_ ' and 3-phase 4-wire; 600 
er Would seem to demand similar speciali- Volts or less. 
zation of the airplane and the power D 0 G | 
of @ Plant eroups. | it 
I 
| | 
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50- ano 100-amp AIRCRAFT CONTACTORS 





Balanced armature construction increases their ability to 
withstand vibration, while permitting a reduction in weight. 


TWO FORMS AVAILABLE—one which conforms to specifications of the 
U.S. Army Air Forces; one with simplified mounting and terminal 


arrangement (as illustrated) which saves additional weight and 
space 


TEMPERATURE RANGE——-95 C to —40 C 

ALTITUDE RANGE——0 to 40,000 feet 

LINEAR ACCELERATION Up to 10 G applied in any direction 
VIBRATION Meets U.S. Government vibration specifications 


CORROSION-RESISTANT—- They meet 200-hour salt-spray test as stipu- 
lated by various Government agencies. 


DELIVERIES BEING SCHEDULED NOW 
We are now accepting orders for quantity production, and can 
make deliveries to meet your production schedules. See your 
nearest G-E representative immediately for samples. 

















For our new catalog (GEA-3865) on G-E control devices for air- 


aft electric systems, including contactors, limit switches, relays, 
AIR C ~ A FT f pressure switches, write to General Electric Company, 


CONTROL L &@) ELECTRIC 


676-387-3949 
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planes. Difficulties that seem to be 
feared are mostly as regards standard- 
jzation. A definite plan for this which 
would seem to meet most of the objec- 
tions mentioned (see Fig. 1) and the 
details, resulting from the discussions, 
are as follows: 

The integral power plant plan means 
that the structure which has been called 
the “engine mount” now becomes a 
“power plant mount” with four bosses, 
which carries the whole power plant. 
A part of the airplane is some sort of 
structure which supports four other 
mount bosses to which the power plant 
mount bosses are attached. This may 
be called the “plane support for power 
plant mount.” This general plan of 
the two attached sets each of four 
bosses, is readily standardized, and it 
would seem easy to take the only re- 
maining step. 

This is that center-distance and thick- 
ness of these mount bosses be standard- 
ized for each general type and/or 
horsepower of airplane assembly, on 
both the power plant mount and the 
plane support for power plant mount. 
The structure of the power plant, its 
mount, and of the airplane and _ its 
plane support for power plant mount, 
then can be as variable as different 
manufacturers want, so long as* the 
center distances and thicknesses of both 
sets of bosses are standard for each 
type and/or horsepower. 

Perhaps there might be needed stand- 
ards for distances of center of gravity 
from the section of the mount bosses, 
for various weights of power plant, in 
order to preserve a standard moment 
of the power-plant Weight. Gasoline 
and electric and control connections 
also must be standardized. 

Presumably there would be a firewall 
at this section of the mount bosses, per- 
haps as part of the power plant section. 
But the outer diameter of the nacelle 
at this point need not be standardized; 
it could be different with every parti- 
cular combination of power-plant see- 
tion and airplane. Then there would be 
a standard maximum outer diameter of 
the firewall somewhat less than the 
smallest one of the diameters of the 
nacelles of the various combinations. 
There then could be a non-standard ring 
to extend the firewall to the nacelle 
diameter for each of the different com- 
binations. 

There also could be non-standard de- 
signs of each cowl or outer skin, for 
each sort of power-plant section and 
each sort of airplane, extending to 
within a short distance on either side of 
4 firewall at the mount bosses. There 
Would then have to be a short cowl or 
skin section extending on either side of 
the firewall (different for each combina- 
tion) in order to fair in with the non- 
stancard skins of particular planes. 

(Purn to page 282) 
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Reason for War Bonds 


Each three dollars saved in War 
Bonds ¢oday means four dollars 
you Ilhave toward that family plane 


tomorrow. Meanwhile your dollars 
will not only help to win the war, 
but hold down prices at home. 


On your postwar plane specify a con- 
stant speed, light-weight Wickwire 
Automatic Propeller, with its fully 
automatic pitch change. 


WICKWIRE SPENCER 


AVIATION CORPORATION 


BLUE iSLAND, ILLINOIS 


(Subsidiary of Wickwire Spencer Steel Company) 
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Further discussion might disclose bet- | 
ter details of the general plan than here | 
proposed by the author, who is not an 
airplane designer. But it would seem 
that the proposed standardization mere- 


lv concerns the minor item of the loca- 
any such equipment as mobile field service shops, | 





tion of the mount bosses on power plant 
mount and plane support for power 
plant mount. There remains complete 
latitude for individual design of every 
essential part without any cramping of 
initiative of either plane 
power plant designer. 





individual 

builder or 

Various plans of the integral and 
i g 


photographic or mapping trailers, hospital stations, 
radar or radio shelters, trucks, trailers or buses..If }s¢ 


standardized type here proposed have 
been talked about, but the present paper 
is written because the author thinks the 
matter needs pushing. The proposition 
of putting such plans into execution 
reminds the writer of a cartoon pub- 
lished some years ago: A number of 


you have any application for gasoline fired portable | © 


the W 


or permanent heating, ventilating or water heat- ['*; 
ing installations, it will pay you to find out about 


executives were standing in a circle, a 
and each one, when asked who should © 
undertake responsibility in a_ certain 4 
matter, pointed to the next one in the . 
circle and said, “It’s up to him”. Be 
One way to start might be the ap- = 
pointment of a committee of represen- — 
tatives, from the interested bodies, to user 
study the situation. With existing ex- hosp’ 
perience here and abroad, a definite servi 
' shelte 
proposal might be agreed upon for : 


standardization of the items here pro- 


posed or of similar ones. Let’s start. 








Note: Part IT readers are advised that 
th rough make up error € ngines appear up- 
side down on p. 151, Sept. AVIATION. 





Airline Maintenance 


(Continued from page 215) 


Racks holding cleaned components 
move through imspection to the over- 
haul division, Cylinder rings are lapped 
in the cylinder by a Pratt & Whitney 


compressed air lapping machine, with 





a dummy piston redesigned in the shop. 
New and overhauled piston rings are 
checked for accuracy of side contaet in 
a fixture (also designed in the shop) 


sure : 
urns ANY 7 

which is aetually a die with a fitted 
plunger ground to the taper of the ring T of G A 5 O i f AJ FE — 
side. An application of bluing to die yp e fuel : 


seat and plunger shows, by print on the Univ 
ring, how completely in contact it has hae 





been. A minimum of 62 perce is The 
ae Peres S)BULLETIN HB-3 We ON REQUEST fain 

Cylinder valve seats are ground in in an 
two Hall vertical positioners and grind- wate! 
ers, While valves are ground at the wail 
bench. Upon completion, eylinder as- AND Th 


sembly begins on a wooden headed fix- 


ture which holds the eylinder while 











parts are installed. There is a paint = 
spray booth for older type eylinders, dg 
with both turntable and suspension 

hooks for holding assemblies when od 
painting. 

Assembly -seetion of the shop con- é L f V bE L yay N 'D) ; da 
sists of three main divisions for power “oe Writi 
section, front engine section, and rear pany 
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} RELEASE MORE 
NFORMATION ON 
} WWNTER HEATERS 


Manufacturer Responding to 
Rapidly Growing Interest 
oe In Units That Burn Any 
ns, Type of Gasoline 


H€ PNESCRIBES “SEALED IN STEEL” FLAME 
sle CLEVELAND, OHIO—As a result of 


he widespread interest aroused by the 
frst generally distributed information 
at- on the Hunter Heater, Cleveland head- 


quarters of Hunter 
on 
ut Is me ie 











and Company has 
rushed reprints of 
its product bulle- 
tin and has a new 
edition ready for 
distribution. 


The information 
is of particular in- 
terest to any manufacturer, buyer or 
user of mobile photo laboratories, field 
hospitals, truck or trailer mounted field 
service shops, trucks, trailers or busses, 
shelters for radar, radio or other delicate 
equipment or 
stores to be 

rotected 
mcoldor - 
dampness. 
The Hunter 
Heater, time 
tested in effi- 
cent burning of any kind of gasoline 
from truck fuel to 100 octane, is idecl for 
heating or ventilating such equipment. 


These units are alco suitable for heat- 
— ing and ventilating 
Sue ‘ tents, portable houses, 

AN AN field or permanent 
~. \ 
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barracks for officers, 
and similar housing. 
Certain models can 
be used for standby 
heating of truck or 
plane engines to as- 
sure Starting in severe weather, avd for 
cabin heating in buses and aircraft. 


Wherever personnel or equipment 
goes, the same type of gasoline that 
takes them there 
can be used for 
fuel in Hunter 
Universal Gaso- 
line Heaters. 
; The simple gas- 
 T foline burner 
also is available 
iN an automatic 
water heating tank that is ideal for 
trailers or mobile service units. 


The information bulletin, available 
on request, briefly 
a —— = aes 
<a «=SCaard models, the 
' Nie basic principle of 
the burner and the 

eneral purposes 
or which they are 
2 suitable. It is called 
vs “Bulletin HA-2”’. 


Full information, or a consultation 
with a representative, may be had by 
“iting or wiring Hunter and Com- 
pany, 1550 E.17th St., Cleveland, Ohio. 
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section. Inspected and approved parts 
move through to this division, where 
they are brought together in subassem- 
blies. From here they go to the assem- 
bly stands, of which there are seven for 
RCAF engines and six for company 
engines. Assembly dollies are of North- 
west design slightly modified by TCA. 
They incorporate a rotating mounting 
ring, which ean be locked in any posi- 
tion of rotation, fastened to a frame 
which can be turned by a quadrant and 
crank to set the engine horizontal, ver- 
tical, or at any position in between. 

For company engines, which are all 
twin-row Wasps, assembly stands have 
heen built which are actually jigs at 
the same time, with locating attachments 
for all connections and plumbing. These 
have been completely standardized by 
the engineering and maintenance de- 
partment, making all these units per- 
fectly interchangeable, reducing service 
and change labor to a minimum. 

All fixtures and devices mentioned as 
built in the shop could never have been 
made without the services of the m»- 
chine shop, one of the most completely 
equipped departments in any airline. 
Here TCA’s relation to Canadian Na- 
tional Railroads makes the situation 
unique among airlines by giving access 
to excellent metal stocks—particularly 
valuable in these times—in the form of 
disearded locomotive pistons, tires, car 
axles, and such, as well as to the rail- 
road foundry for castings. 

An excellent machinist, C. H. Wilson, 
chief of the shop, has at his disposal the 
best of machine tool equipment, and he 
has turned out innumerabie fixtures and 
teols used throughout the plant. Inge- 
nious use of old propeller stock alemi- 
num has also contributed its share in 
the form of tire irons, universal joints 
for cowl flap mechanisms, flanges, and 
also in jobs like plugging enlarged 
thermocouple holes in a cylinder to be 
rebored for a new tight fit. 

Like the engine overhaul shop, the 
propeller department handles a large 
number of RCAF units, the three main 
types being Hamilton Standard two- 
and three-blade, deHavilland Hydrama- 
tics (actually Hamiltons built under 
license), and Fairey-Reed. Approxi- 
mately 100 propellers a month pass 
through the shop. Equipment is most 
complete, including buffing fiixtures, an 
Oilgear straightener, two hand blade 
twisters, etching tanks, and heat treat- 
ing tanks. On the latter, a more accur- 
ate temperature control was installed in 
the form of thermocouples at top and 
bottom of the tanks to assure an even 
temperature throughout length of the 
tank. 

There are, further, blade balancing 
fixtures for mating into sets, a feather- 
ing test bench, and balancing pits of 
modified company design. The sup- 
porting posts are sunk deeper than is 





customary into concrete to prevent all 
possibility of deflection. Instead of 
knife edges, the hardened steel man- 
drel rests on hard steel round bar 
stocks fitted with aceurate screw adjust- 
ments. 

Magnafluxing, a cadmium plating 
tank, a cadmium stripper tank which is 
merely the reverse of plating, and a 
Rovalene vapor degreaser complete the 
equipment in this division. 

The instrument repair division over- 
hauls not only many types of American 
and English aireraft instruments for 
company and RCAF but English bom) 
sights as well. Units of all kinds pass- 
ing through the shop every month num- 
ber about 135. Equipment is up-to-date 
and ineludes a newly designed electrical 
test pznel and all other necessary test- 
ing »pporatus. 

Philosephy of the engineering and 
maintenance department is clearly ex- 
emplified in the pattern of the main- 
tenance schedule, which is laid out for 
all maior work in terms of engine 
change periods. Checks Nos. 1 to 4 
(the latter being the 200-hr. check in- 
eluding comp!ete structural and con- 
trol inspection) precede the 800-hr. en- 
gine change. Beyond this the plan is 
not to schedule a minimum engine 
change time, but rather to set this 
interval at a maximum allowable period, 
so that with every engine change period 
there will be time to include a regular 
amount of partial overhaul and modi- 
fication according to indicated need. 

In the type of operation encountered 
here, the continual flow of changes and 
improvements entailed by weather and 
enforced necessity of being self-suffi- 
cient make this system imperative to 
keep pace with all that has to be done 
to keep the aircraft up to date. In the 
best of circumstances there is a con- 
tinual backlog of engineering and main- 
tenance changes waiting to be applied. 
If these were not incorporated at every 
opportunity, the time would soon come 
when the plane would be out for “the 
long count,” prohibitive at any time, but 
most of all now when replacements are 
not vet in sight and traffie exceeds all 
records in volume and urgeney. 

Thus, at each 800-, 1,600-, and 2,400- 
hr. mark, a period of three to four days 
is set to accomplish all possible modifi- 
cation work, so that at the 3,200-hr. 
limit, when the wings come off, there is 
a minimum of major work to be done. 
The atreraft will not be tied up for an 
exorbitant interval, and time taken along 


the way can be more surely caleulated 
‘and planned for. Similar to the UAL 


system, a revised trip record is in 
preparation which will keep track of all 
work done on every plane, as well as 
work required. This will provide a con- 
tinuous record paralleling service on 
the ship. 

For the efficiency of the airline and 
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its freedom from accidents, great credit 
goes to the original organizers for their 
determination and perseverance in see- 
ing to it that the system was started off 
in only one way—the right way. Since 
that time, the work of the men trained 
by them has kept the company in the 
front line of airline operation. 





Super Aluminum 
Alloys for Aireraft 
Structures 
(Continued from page 161) 


Effeet of stresses on the corrosion 
rates of various 24S aluminum alloys. 


pre-stretched and aged as previously 
outlined, have recently been investigated 
at the CVAC test laboratories. Even 
though aged 24S Alclad had been given 
a superior rating by the Aluminum Re- 
search Laboratories” in their recent 
very-thorough research into this phe- 
nomenon of “stress cracking,” the writ- 
er and his co-workers at San. Diego 
have, notwithstanding, made some cheek 
tests which confirm the Aleoa findings. 

An ingenious method is used by 
CVAC, Aleoa, and others, to stress the 
coupons during the corrosion eyele. 
Fig. 25 shows some typical stress cor- 
rosion test specimens after 250 hr. of 
salt spray exposure. The components 
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of the stress corrosion test jig aie 
shown in the sketch accompanying Fig 
25. Two series of tests were made: One 
in which 0.064 x 1 x 8 in. 24ST Alelad, 
24RT, 24ST8R3.5 Alclad (7 percent 
elongation) and 24ST8R3.5 Alclad (j 
percent elongation) sheet specimens 
were subjected to a bending stresg of 
15,000 psi. in the stress corrosion jig; 
and the other in which identical speg. 
mens of the same materials wer 
stressed, by bending, to approximately 
75 percent of their respective compres. 
sive yields during the corrosion eyeles, 
The riser at the centerline of this jig 


dimensions, shown as in the 
view in sketch accompanying Fig. 25, 

Considerable surface corrosion was 
evident in the uneclad 24S specimens 
exposed for periods of 250 hr. and 30 
days, respectively. The bending streg 
of 15,000 psi. apparently is not suff. 
cient to induce stress corrosion crack. 
ing in 24S aluminum alloy. The meager 
data on the second series of tests indi- 
sated that bending stresses of 75 percent 
of the compressive yield on aged 248 
Alelad material will not cause stress 
corrosion cracking or intererystalline 
separation. 


Plate-Stringers 
and “Super-Aluminum Alloys" 


With the broad subjects of cold-work 
ing and elevated-temperature aging 0 
24S aluminum alloys briefly 
the “proof of the pudding” is 
application of these new metallurgical 
and shop-process findings to airplane 
structures. Reference is made to Table 
V for comparison of the mechanieal 
properties of today’s conventional 248 
alloys with tomorrow’s four new “super 
aluminum alloys.” Assuming that cor 
rosion problems will necessitate drop- 
ping unclad 24ST for the time being, 
and that next year’s passenger linen 
will use stretched and aged 248 Alelad 
material, comparisons of the materials 
shown in Table V are simplified to the 
four aluminum alloys that may appeat 
in considerable quantity in planes of the 
future: 24ST Alelad “as received,” 
24RT Alelad, 24ST8 Alclad, and 24ST: 
8R3.5 Alelad. 

Using today’s most common alum 
num alloy as a yardstick, let us com- 
pare 24ST Alclad “as received” with 
these new materials in an attempt 
determine the weight-saving possibil- 
ties on future ships. It is probable 
that the stringers on the wings, fuselage; 
and metal-covered tail surfaces will be 
changed from the 24ST Alelad ‘as Te 
ceived”—now conventional with mos 
aireraft manufacturers—to 24S T8R33 
Alelad (24S0, heat treated, and aged). 
Coverings of these primary structure 
may or may not be fabricated of today’ 
24ST Alclad “as received,” depending 
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@ In the Pacific, we're keeping the 
enemy on the run—come good weather 
or bad. In time of rain, the Marquette 
Wiper gives our bombers the vital ad- 
vantage of clear sight, the ability to see 
—in takeoff, in flight and in landing. 


The 


METAL PRODUCTS COMPANY 
Cleveland, Ohio 
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upon the research findings of the next 
few months. 

Some exploratory tests have already 
been made at CVAC to determine the 
desirability of using pre-stressed and 
aged sheet on structural plate-stringer 
combinations. Fig. 26 is ample proof 
that aging of aircraft structures is be- 
ing placed on a practical basis at the 
Consolidated Vultee Aircraft Corp., 
San Diego Div. <A _ test engineer is 
here shown pushing a frame, loosely 
stacked with plate-stringer test speci- 
mens, into a new air oven especially 
installed for the purpose of studying 
aluminum alloy aging and its associated 
fabrication problems. Note how care- 
fully the test specimens have been 
placed to permit the cireulation of 
heated air to all parts of the load, 
thereby maintaining uniformity of the 
resulting mechanical properties. 

Table VI shows the test results ob- 
tainable on 30- to 40-in. long, flat-ended 
plate-stringers in compression, where 
hoth stiffeners and sheets were aged. 
The specimens were flat sheets, each 
sheet stiffened with three 14-in. deep 
drawn 24S Alelad trapezoidal hat- 
stringers, as shown in the sketch ae- 
copanying Table VI. In each ease 
the sheet extended beyond one outers 
rivet-row a distance equal to that be- 
tween inner rivet-rows of adjacent hats. 
48ST Alelad “as received” sheets and 
%4RT Alelad (24SO, heat treated and 
stretched to 34 percent permanent set) 
hats were assembled by means of #s-in. 
dia, 100 deg. countersunk rivets, spaced 
at 1 or lve in., as shown in Table VI 

An extra rivet was provided at a 
distance of 3 in. from the top and bot- 
tom edges of the sheet, to prevent local 
sheet instability. After riveting, the 
assembled specimens were aged at 355 
deg, F. for 9 hr., then eooled in still 
air at room temperature. Thus, in the 
final tested condition, the specimens con- 
sisted of 24ST8 sheets and 24ST8R3.5 
hat stiffeners. 

Each sheet was weighed after being 
cut to size; each stock length of hat was 
trimmed, weighed, and _ its length 
measured. The cross-sectional areas of 
the sheets and hats were then calculated 
rom their weight, length, and a den- 
ity of 24S of 0.100 lb. per eu. in. 

All test specimens were ground flat 
and parallel at the ends to insure uni- 
form bearing on the platens of the 400,- 
(00-Ib. hydraulic testing machine. The 
plate-stringer specimens were tested, 
lat-ended, to failure, on hardened steel 
bearing: plates. During the test, the 
extended portion of the sheet of each 
specimen was restrained with a split 
low-carbon steel tube, having a wall 
thiekne s of approximately 4 in., 
‘amped to the specimen as shown in 
Fig. 8 presented in Part I of this series 
‘page 154 Aug. Aviation). 

Samples of each sheet and stock 
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SPARK PLUG 
CONNECTORS 


IN IMPORTANCE 


Only 1 inch long, 1/12th of an 
ounce in weight, but it packs a 
powerful punch in Aircraft 
Engine performance. 


The Auburn Ceramic Connector ACTUAL SIZE 
is a vital unit, assuring constant cr 
contact between Ignition Cable 
and Spark Plug. The Vitreous 
porcelain sleeve combines high 
dielectric and heat - resistant 
qualities. It will not carbonize, 
carbon-track or absorb moisture. 
Two sizes serve all applications. 


> 











Auburn Connectors have won 


official approval and acceptance. 
PP P No. 1041 — 4” 


Write for complete details. No. 1099 — 1” 


AIRCRAFT DIVISION 
AUBURN SPARK PLUG COMPANY, Inc. 
1180 Raymond Bivd. Newark 2, N. J. 


AUBURN SPARK PLUG COMPANY, Inc. 
MAIN OFFICE and FACTORY, AUBURN, N. Y. 
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= WELL DONE! 










Clean Basis Metals 
by Using Compounds 
Developed for Aviation Problems 


MacDermid Compounds for aviation problems have been tested 
and proven to be faster and better because they are especially 
compounded for individual requirements and may now be had 
for practically every basis metal or cleaning procedure used in 
aircraft or engine production . . . specialization speeds produc- 
tion—reduces costs! 


Prove These Compounds In Your Plant 


ANODEX The original reverse current PROCESS and COMe 
POUNDS developed for fast, positive cleaning of ferrous metals. 
Special formulations for individual needs. 


METEX High speed, accurate and economical COMPOUNDS 
for use where the reverse current principle does not apply. Write 
for free information on your poblem. 


METALEX New, fast acting, economical COMPOUNDS devel- 
oped especially for cleaning small parts in tumbling barrels or 
rotary washers. Free Data Sheets Available. 





Other Compounds for Other Problems 


NEW FOLDERS NOW AVAILABLE 1S ways 
Write for these interesting informa- 
tive, new folders describing the 
popular ANODEX process and com- 
pounds and the many METEX com- 
pounds that are available for modern 
production. 


* REVERSE 
CURRENT 
PROCESS 


INCORPORATED 


CONNECTICUT 


Les Angeles SALES AND SERVICE FROM COAST TO COAST Cieviteod 
St. Louis Detroit 
Toronto. Canada Chicago Nework New York Philadelphia 


WATERBURY, 
























length of hat were obtained prior 4, 
specimen assembly, and from them Were 
cut, in duplicate, standard }3-in. tensioy 
and 1 x 3-in. compression coupons, 
Remaining portions of the samples were 
aged with the specimens, after whieh 
additional tension and  compressiop 
coupons were made. The coupons were 
tested in a 120,000-lb. hydraulic testing 
machine. Tensile and  compressiye 
(“sandwich” method) yield strengths 
were obtained with an _ autographie 
stress-strain recorder. Elongation of 
each tension coupon was determined by 
the “divider method,” after failure, — 

It will be noted, by reference to Table 
VI, that sheet tensile yield has heey 
raised from approximately 49,000 psi, 
in the “as received” 24ST Alclad sheets 
to approximately 61,000 psi. after the 
“355 deg. F. for 9 hr.” aging treatment, 
a 25 percent increase. Elongation de. 
creased from approximately 17 to 7 
percent in 2 in. Compressive yield wa: 
increased from the “as-received” 41,(0) 
psi. to approximately 62,000  psi., or 
50 percent. The rolled hat-stringe 
24RT Alelad material (after rolling iy 
the 24SO condition, heat treatment, and 
production stretching to a 34 percent 
permanent set) had a tensile vield of 
approximately 55,000 psi. The aging 
process increased tensile yield to ap- 
proximately 69,000 psi., or 25 percent 
At the same time compression yields 
increased from 45,000 to 70,000 psi. 
(or 55 percent), and elongations in a 
2-in. length decreased from approxi- 
mately 15 to 8 percent. 

Unit stress developed by these fev 
representative plate-stringers at failure 
varied from 48,000 psi. for the 0.125- 
in. gage sheet stiffened by 0.091-in. 
hats in a 3l-in. specimen, to 39,6) 
psi, for the same combination in a 42 
in. length. These specimen lengths are 
equivalent to wing structures at bulk- 
head spacings of 22 and 30 in. 

While duplicate plate-stringers fabri- 
cated from unaged and unstretched 245 
Alelad material are not immediately 
available for comparison with Table 
VI test results, nevertheless an approxi: 
mation of the benefits of aging on cou 
pression members can be made by refer: 
ence to Fig. 27. On these typical com- 
pression stress-strain curves for 248 
aluminum alloy sheets, compressive 
stress at a given strain of the specimen 
may be plotted as point A at 43,50 
psi. If the material compressive yield 
were changed from 45,000 to 70,000 psi. 
by aging, the developed stress could b 
raised from point A to point B at the 
same strain: or, in this instance, 57, 
500 psi. To accomplish this increas? 
in stress it might be necessary to pre 
vent local buekling by decreasing the 
stringer spacing or by increasing the 
sheet gage. 

(Turn to page 290) 
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PUSH BUTTON — Class 9390, Type 
O and C. Normally open or closed. 
Panel or screw mounted. 15 am- 
peres. Weight, % oz. 





OM. “Mushroom” button. Single 
pole, normally open or closed, as 
specified. Weight, 11% oz. 





LEVER SWITCH—Class 9320, Type 
991. Heavy duty for D. C. power 
circuits up to 125 amperes. Single 
pole, single throw. Weight, 9'/2 oz. 


® Electrical devices for the aircraft 
industry are sold through Square D 
branch offices in 48 principal U. S. 
and Canadian cities. The services 
of Square D field engineers sta- 
tioned in these branch offices are 
available to help solve your aircraft 
or industrial electrical preblems. 


ANTENNA SWITCH — Class 9320, 
Type 962. Single pole double 
throw. Provides aerial type selec- 
tion. Weight, 1 Ib. 5 oz. 






MICROPHONE SWITCH—Class 9390, 
Type 987. Three point snap action 
contacts. Single pole, normally open 
with ground terminal. Weight, 1 oz. 


INVERTER RELAY — Class 9340, 
Type 97 5X. Multi-pole, double throw. 
Weight, 2 Ibs. 














DETROIT . 





ELECTRICAL EQUIPMENT + 


CIRCUIT BREAKER — Class 9300, 
Type B. “On” and “Off” switching 
with<circuit protection. 5 to 70 am- 
peres?30 volts, D.C. Weight,2' oz. 





BOMB RELEASE—Class 9300, Type 
1003. Single pole, normally open 
Recessed push button. Selection of 
markings. Weight, 3 oz. 





TRIGGER SWITCH — Class 9390, 
Type 981. Single pole, single throw 
finger control. For mounting on con- 
trol wheel. Weight, 1 oz. 






MAGNETIC CONTACTOR — Class 
9350, non-reversing. Available 
single or double pole for 50, 100, 
or 200 amperes. 





THUMB SWITCH—Class 9390, Type 
986. Recessed button. Normally 
open or closed. Weight, 14 oz. 





MAGNETIC CONTACTOR — Class 
9360,reversing. Available in single 
or double pole construction in 50, 
100, and 200 ampere sizes. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


MILWAUKEE 


e LOS ANGELES  _/)§§E§MSSgKw 
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Another interesting point  illus- to the conventional value of 10,500,000 
trated in Fig. 27 is the benefit given psi. for equal strain (point B), or for 
the stability of formed sections by high equal stress (point C). Thus aging has 


compression-yield materials. If the improved both the compressive yield 
hat stiffener, for instance, with a com- and the stability at the same time. 
pressive yield of 45,000 psi. shows signs Comparsion of inereased strengths 


of instability under the plate-stringer due to aging is complicated by the fact 
strain of 0.0055 in./in., the application that the sheet in most instances is of 
of an aging treatment to the hat, in- one compressive yield and the stringers 
creasing its compressive yield to 70,000 of another, as is illustrated in Table VI. 
psi., will benefit it in two ways: First, In such eases, the load at failure will 
it will permit the hat material to work depend upon the ability of the weaker 
within the elastie range—with no re- member to support its share of the 
sultant permanent set—whereas previ- load. Instability of any portion of a 
ously it would have set 0.0014 in./in.; — plate-stringer specimen will nullify the 
and second, the tangent modulus at theoretical gains that might be pre- 
point A of the low-yield material of dicted by such short-euts as Fig. 27, 
2,630,000 psi. would be raised almost inasmuch as aging and cold working 











CONTI Ol ‘MOTO: Ss 


of baits are lots of places on an airplane where you 
want to set a flap, or change a valve, or move a 
lever or rod, or pull a cable, or drive a gear — prefer- 
ably by remote control, and sometimes automatic- 
ally. To perform these functions reliably and 
accurately, we offer our line of Control Motors and 
our experience in designing them to meet stated re- 
quirements. We can furnish motors from approxi- 
mately 30° travel up to 10 revolutions between 
limits. Most any combination of gear reduction can 
be arranged, depending on whether a high speed or 
_ low speed unit is needed. The fastest we have so. 
‘far produced gives a final speed of about 15 r. p. m. 
The output shaft can be arranged for gear or lever 
d or side location. Recently we have 
| delivering quite a number with magnetic 
es event 0 ravel. These Control Motors 
are suitable for operation in| ‘temperatures from_ 
es 65°F. 1 to 7 see altitudes Sed to 40 501 feet, 
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24S aluminum alloy have nezligi}) 
effects upon the modulus of el: sticity: 

Should anyone wish to iny ‘stigats 
more fully the effects of materia! prop. 
erty changes on structural strength 9 
fabricated aircraft parts, a better jy. 
troductory reference cannot be reeoy. 
mended than a paper recently present 
by H. Langhaar” of CVAC, at a recep 
IAS meeting in Los Angeles. In thi 
publication, Langhaar has presented 
set of column curves, to which the mg 
terial property changes may be direeth 
applied, to give the increased colum 
allowable load. 

It has been a “rule of thumb” 4 
CVAC to assume that, when materia] 
compressive yields are raised 50 percey 
the over-all gain in the compressio 
strength of plate-stringer combinations 
may be increased 30 percent. 


Statistical Data on 24S Alclad Sheet 


Some meager test data are plotted 
in Fig. 28 to illustrate the probabl 
spread of sheet mechanical property 
test results. Only a few hundred deter 
minations are represented on_ thes 
graphs, to be sure; but clustering of th 
tensile yield, tensile ultimate, and com 
pressive yield stresses obtained throug 
aging, and pre-stretching and aging 
compared with spreadout properties 0 
24ST Alclad “as received,” is very evi 
dent. It will be noted also that th 
property spread for stretched and ag 
24RT Alelad is less than on the origin 
material, with the benefit of increas 
properties. 


The 1945 “Altiliner™ Reworked for 
Super-Aluminum Alloys 


With the information presented i 
Parts I, II, and in this issue on the 
effects of pre-stretching and aging upol 
24S Alclad aluminum alloy, the weigli 
breakdowns presented in Table I ani 
Table IL (presented in Part I) may be 
re-analyzed. It is assumed that the 
purchasing airline operating these 4!- 
tiliners in 1945 will have such competent 
operating and flight personnel, and thai 
the meteorology of the terrain ove! 
which the scheduled operations take 
place will be known to such a high de 
gree, that it will not be necessary ! 
maintain the present 40 to 50 pereetl 
spread between the material yield and 
ultimate strengths. The economical ws 
of the super-aluminum alloys in tel 
sion will necessitate that the materia 
factors be reduced to allow yields © 
80 to 90 percent of the tension ultimate 
strengths to be used. Since the coll 
pressive yields and ultimates are mal) 
times simultaneous on plate-stringers " 
conventional design, the materia! facto! 
will not apply. 

The use of the super-aluminum allot 
24ST8 Alelad for wing, fuselage, af 
tail surface coverings can be depend 
upon to give increases in yield prope 
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ii Lockheed’s 
P-38 Lightnings 


Lockheed P-38 Lightnings spelled such trouble 
that the enemy aptly renamed them “Fork-tailed 
Devils.” Primarily fighters, they raise additional hell 
as bombers, escorts, tank-busters and reconnaissance 
planes. Swaths of smashed Axis planes with a suit- 
able garnish of blasted ground installations testify 
to the P-38’s battle-ability. 

Twin-tailed and two-engined, weighing seven 
tons, heavily armored and whooping along at 
400 m.p.h. plus, these Lightnings might seem 
too much for one pilot to handle. But, handle 


it he does, and to tremendous advantage. 
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Photo, courtesy Lockheed Aircraft Corp. 
The designers saw to that. Not the least of aids to 
maneuverability they included are Fafnir Aircraft 
Ball Bearings on the controls! 

Fafnir engineers have worked closely with air- 
craft engineers to assure free-acting, hair-trigger 
responsiveness, yet sacrificing nothing of stability 
and stamina under every flying and fighting con- 
dition. These qualities, inherent to all types and 
sizes of Fafnirs, point to the precise solution of 
each new bearing problem —in war, in peace. 
The Fafnir Bearing Company, Aircraft Divi- 
sion, New Britain, Connecticut. 
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Engine 





for Aircraft 
s and Controls 


Send for copies Fafnir Aircraft Service Manual, 
you will find it cn invaiuapie service guide. 
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your copy of our new 20 pp. booklet 


containing group pictures of nearly 
200 products we build to order. Lim- 
ited edition. 


CY THUS on vou HELICOPTER 


DECAL 








THIS OCTOPUS-LIKE OBJECT 


is a manifold for the sensational new ARMY SIKORSKY 
HELICOPTER. + Since 1910 this company has made impor- 
tant contributions of fabricated tubular products for the au- 
tomotive and airplane industries. Bending thin wall tubing 
is our specialty—ferrous and non-ferrous metals— welding, 
brazing, assembling to close limits. ; The staff of our ex- 
perimental and engineering departments is at your service. 


AMERICAN TUBE BENDING COMPANY, Inc. 


6 Lawrence Street, New Haven 11, Conn. 
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es over those of conventional 24ST 
Alead “as received,” in tension and 
compression of 27 and 36 percent, re- 
spectively. If it is assumed that ten- 
ion and compression are equally im- 
portant in designing wing and fuselage 
covering, depending upon the location 
yhere used, the probable weight sav- 
ing might quite possibly be 20 percent 
on covering weights of such a large air- 
eraft. 

The spars, ribs. and bulkheads item- 
ved in Table I will probably require 
considerable forming, and they will 
therefore not be capable of being pre- 
stretched. Super-aluminum alloy 24ST- 
8RO is a probable choice for these mem- 
pers in our 1945 “giant,” and it will 
probably net only 10 percent weight 
savings. 

Fuselage longerons and wing and tail 
surface stringers obviously can be made 
of super-aluminum alloy 24ST8R3.5 
Alelad, inasmuch as the majority of 
such members are straight, or nearly 
so, and therefore they may be pre- 
stretched or cold worked by rollers to 
a 34 percent permanent set before the 
aging process. Assuming that thtse 
members of Table I are designed by 
bending, tension, and compression in 
equal parts, the effective property in- 
creasés may net 30 percent. 

Summing up these weight savings 
possible by the use of appropriate super- 
aluminum alloys, we, as joint designers 
of this 25,000 lb. Altiliner, can present 
the following weights: 

Super-Aluminum 


Allo: 
24ST Alclad % 
Sa 


Stem New Alloy Weight* 


Metalskin 24ST8 Alcla 17,935lb. 20%  3,600'b 

Spars, ribs 24STSRO Alclad 12,700lb. 10% 1,270\b 
bulkheads 

Longerons 24STSR3.5 Alclad 10,5201b 30% 3,160Ib. 


stringers 





Fossible Weight Saving 8,020 Ib 
*From Table 1, Part 1, Aug. AVIATION 


It therefore appears possible, even 
with the present limited knowledge of 
stretching and aging 24S Alelad alumi- 
ium alloys, that a saving of 8,000 ib., 
or6 percent of the weight empty, is not 
veyond reason in the 1945 version of 
4 275,000 Ib, Altiliner. This additional 
lour tons of freight or passengers per 
light tomorrow, should certainly merit 
immediate consideration of the “super- 
‘luminum alloys’ in designs on the 


rafting hoards and in the test labora- 
tories today. 
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Holley Carburetor 
Operation 


(Continued from page 211) 


to restore fuel pressure at the earburet- 
or even by using the wobble pump. The 
fuel pump should be set to deliver at a 
pressure of 6 to 7 lb. at the carburetor. 
This is important at higher powers 
when low fuel pressure will result in a 
lean mixture. 

With the propeller in low pitch, the 
engine idling speed should be about 500 
rpm. Lower speeds than this tend to 
cause spark plug fouling and rough run- 





ning. If thé engine is set to idle at too 


low a speed it may cut out entirely 
when the throttle is suddenly closed 
from higher power. 

Loose or broken exhaust manifolding 
may cause poor metering by allowing 
the escaping exhaust to overheat the 
carburetor. 

Air leaks in the induction system be- 
yond the carburetor, either due to faulty 
assembly or backfires, will cause erratic 
engine operation. Continuous misfiring 
when starting indicates a mistake in 
valve timing. 

For adjusting the power mixture 
valve for high power cruising opera- 








Skeet shooting is an es- 
sential part of Army and 
Navy training for Air Force gunners. 
To protect their eyes, student avia- 
tors wear Ray-Ban sunglasses— 
favorite of skeet shooters before 
the war. In full sunlight, their eyes 
are relaxed, comfortable — glare- 
producing rays cut to a minimum 
by Ray-Bans’ filtering glass. Vision 
of the target is sharp, clear, because 
Ray-Bans transmit most of the light 
useful for seeing. 

Wherever sun-glare can harm 
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“DEAD BIRD!” DEAD SHOT...DEAD JAP 


precious eyes, Ray-Ban lenses are 
being used by the armed forces to 
protect that eyesight—in pilot train- 
ing, on Ferry Command, at ships’ 
lookout stations, plane spotting 
posts, for tank crews. Ray-Bans es- 
sential for civilian work, are avail- 
able on prescription only. 


BAUSCH & LOMB 






ESTABLISHED 1853 








AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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Up where operating con 
high-tension aircraft cabl 
developed especially for a 
synthetic rubber, it effectively resists th 7 
moisture, extreme heat and cold, and electrical corona, as well as 
the more common forces of abrasion at d age. 


Ten years of research and development stand behind Packard 
synthetic-sheath high-tension aircraft cable, which meets the rigid 
standards of the Army Air Forces. It is another chapter in the 
story of Packard’s special ability to Hevelp’ ae products to meet 
unusual operating conditigg® 


| 
BACK 
THE ATTACK— 


- WITH WAR BONDS 








ELECTRIC 
DIVISION OF _. 
GENERAL MOTORS 








PACKARD CABLE SERVES THE ARMED FORCES 
on trucks + jeeps + tanks + armored cars « planes « 
aircraft instruments « anti-aircraft gun controls « 
landing bopts + vedic equigunent: : 





























tion, the Bureau of Aeronautics advise 
as follows: “To imsure opening of th 
power mixture valve and proper fun. 
tioning of the mixture control when j 
is desired to use lean mixtures at g 
near the limit of such operations, the 
following is advised as a suitable pro. 
cedure for lean cruising conditions— 


1. Set desired rpm. and manifolj 
pressure. 

2. Set mixture control im automatic 
lean position. 

3. Close throttle momentarily 

4. Reset desired manifold pressure, 

5. Further adjust mixture control jf 
necessary.” 

Carburetion 


The following notes are intended ty 
cover only those difficulties which may 
be encountered in field work. Over. 
haul and test bench work (too long for 
a magazine article) is covered in the 
Holley Instruction Manual, 3rd edition, 
Jan. 1941. 

At low power and idle the following 
defects give rich mixture: Stuck meter- 
ing pin, fuel system flooding, vapor 
separator leaks, torn power mixture 
valve diaphragm, compensator needle 
leaks, metering pin or cam badly ad- 
justed. 

At low power and idle the following 
defects give lean mixture: Air leaks in 
carburetor fuel passages, metering pin 
or cam badly adjusted, leaks through 
acceleration pump valve. 

At high power, over rich mixture is 
generally caused by clogged main air 
bleed. 

At cruising lean, a rich mixture may 
be caused by: Power mixture valve 
stuck shut, clogged mixture disk or pas- 
sages. 

In the compensator range the follow- 
ing will give rich mixture: Fuel pres- 
sure too high, compensator spring needs 
adjustment, power mixture valve stuck 
shut. 

In the compensator range a lean mit- 
ture may be caused by: Low fuel pres- 
sure, compensator spring needs adjust- 
ment, compensator venturi clogged or 
improperly seated, power mixture valve 
stuck open (will not return to full 
rich). 

Poor idling may be due to: Idle ad- 
justment not properly set, any of the 
above causes for too rich or too lean 
in low power range, throttle brushes 
not seating properly. 

Faulty acceleration may be due to: 
Poor idling adjustment, acceleration 
pump check valve leaking, acceleration 
pump discharge nozzle leaking, pump 
lock plunger stuck in shut off position. 

Failure of engine to shut off may be 
due to: Looseness or breakage in mix 
ture control, mixture control passages 
clogged, eieibtveision pump lock valve 
not seating properly. 

(Turn to page 297) 
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"P| These are the wings that came in on a 
prayer. They are back in service now— 
ahead of schedule—after complete recon- 
ditioning in the shops of Fletcher Aircraft. 
This is veteran service for the veterans of 
the U. S. Navy. Fletcher Air- 
craft, with 8 years of progressive 
experience in aircraft fabri- 


cation, has adapted factory 
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, 1948 














production techniques to the tecondi- 
tioning of aircraft assémblies—and is 
getting the work out faster. 


If you have a specialized problem in 
aircraft maintenance, rebuilding or re- 
pair, get in touch with— 


BURBANK, CALIFORNIA 





Fletcher Aircraft 
Burbank, California 


Please send postpaid the new 7th Edition 
of the Standard Aircraft Workers Manual 
for which I enclose $1.50. 

Name 


Address 
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EETWINGS Solves a “Tough One, 


with the aid of P-K Assembly Engineers 





P-K Type “Z” Screws with Phillips Recessed flat heads, and P-K 
Type “A” Screws with slotted binding heads, are driven through 
metal binding strip and fabric into stainless steel ribs, varying in 
thickness from .008” to .020”. The Phillips Recessed Screw Head 
promotes speedy driving and prevents driver-slips that might 
damage the surface. 


A TYPE FOR E PLASTIC ASSEMBLY 


296 





Finds a speedy, secure method of attaching 
fabric cover to “paper-thin” stainless steel ribs, 


In developing a wing surface, FLEETWINGS, 
Inc., ran into a fastening problem that any engi- 
neer would rate “a tough one.” They needed to 
obtain strong, vibration-proof fastenings to stain 
less steel structures as thin as .008”. 

But this “tough one,” like hundreds of other 
fastening problems, ceased to be tough when a 
Parker-Kalon Assembly Engineer was called in. 
He proved that P-K Self-tapping Screws could be 
successfully used for the job without the need of 
auxiliary nuts or supporting members. Fileet- 
wings’ Engineering Department reports: “... we 
found P-K Self-tapping Screws eminently suit- 
able,” and, “Parker-Kalon extended fine engi- 
neering cooperation .. .” 

Have YOU Taken Full Advantage of Parker 
Kalon’s Assembly Engineering Service? Experi- 
ence proves that, in 7 out of 10 cases, P-K Self: 
tapping Screws will simplify metal and plastic 
fastening jobs ... save vital man-hours . . . speed 
production . .. cut costs... and actually increase 
fastening strength! It will pay to question every 
metal and plastic fastening, on the drafting board 
and in production! Make sure it can’t be made 
the simple Self-tapping Screw way before putting 
up with slow, difficult methods. Ask for a P-K 
Assembly Engineer to check your fastenings. Or, 
mail a description of your assembly for recom: 
mendations. Parker-Kalon Corp., 192 Varick St. 
New York 14, N. Y. 


PARKER-KALON 
Lualtity Conttiolled 
SELF-TAPPING SCREWS 






Give the Green Light . to War Assemblies 
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Rough engine operation may be 
caused by over rich mixture or by leaks 
ast the inertia valve used on fighter 
planes to prevent stoppage of metering 
yhen pulling out of a steep dive. 


Preparation for Storage 


These instructions are for the pur- 
pose of protecting the diaphragms of 
the Holley carburetor from the injurious 
effects of stale gasoline during ship- 
ment or storage: 

1. Remove the carburetor from the 
engine adapter. Place a wooden or metal 
cover on the adapter flange to protect 
the engine from dirt, ete. 

9 Place the carburetor with drain 
plugs up. First remove the diaphragm 
vent chamber drain plug. Place car- 
buretor in a vertical position and drain. 
Then replace the plug immediately. No 
oil should be placed in the chamber. 

3. Reverse the position of carburetor 






















+} . 
ching and remove fuel chamber drain and ae- 
+! ribs, H celerating pump chamber drain. Hold 


carburetor over a container to catch 
gasoline. With the carburetor in this 
position, open the throttles to vent the 
main fuel body and with a fingernail 
open the accelerator pump nozzle valve 
to vent the pump chamber. Hold in this 
position until all the fuel is drained 


INGS, 
y engis 
ded to 


‘stain- 


other 


hen 4 @ from the carburetor. 

ed in, 4. Invert the carburetor again and 
ald be close the throttles. Use a small funnel 
eed of to fill the main fuel body and the ae- 
= celerator pump chamber with oil con- 


forming to specification AN-V V-O0-446, 
not heavier than 1065. 

5. Return the carburetor to an up- 
right position and drain the oil. Plug 


* suit 
engi- 


urker- the fuel inlet, the gasoline pressure in- 
et let, and replace and lockwire all drain 
ei: B plugs. Remove the rear cam cover, 
lastic 


open the throttle, and apply oil to the 
exposed portions of the metering pin, 
metering pin yoke, the exposed cam 
surface, the cam roller and pin. Re- 
place cam and cover, close the throttles, 
and wire them in the closed position. 

6 If the carburetor is to be stored 
for a considerable time, or if it is to be 
exposed to salt water, spray the out- 
side with flushing oil. 

7. Wrap in waterproof paper and 
fasten firmly in a strong wooden box. 


speed 
Tease 
every 
poard 
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| P-K 
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Reconditioning After Storage 


A Clean the outside first with gaso- 
line and a lintless rag. Remove the fuel 
chamber drain plug and the accelerating 
pump chamber drain, but do not yet 
temove the diaphragm vent chamber 
drain. Drain the oil and flush the di- 
aphragms with gasoline of the type 
used in service. Do not use cleaning 
fluids of any kind inside the carburetor 
for they destroy the material of the di- 
aphragins. Replace the plugs and re- 
move ‘he diaphragm vent chamber 
drain. Drain any oil or moisture that, 
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May live eollected behind the di- 





Kixp your air tool power at 
‘tnew tool peak’... by oiling the air that drives it! 


NORGREN LUBRICATORS, installed direct- 
ly in the air line, inject a fog of oil into the air 
stream...lubricating every moving part. Check wear 
during use. Stop destructive corrosion when idle. 


Automotic... start and stop with the tool. Sight- 
feed ...ends guesswork. Size, type, and combination 


for every requirement. For complete information 
write... 


C. A. NORGREN CO., 220 Santo Fe Drive, Denver, Colorado 


Over 110,000 Norgren 
Lubricators now oiling 


the Battle Lines of 





Production ! 


—_ SR CATALOG © 
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The Pressed Steel Com- 
pany Have the Carburiz- 
ing and Annealing 
Equipment You Need 


Here are just a few of the many 
Lightweight Alloy Products we make: 
Annealing Covers, Alloy Retorts, Ex- 
haust manifolds, Pickling Baskets, 
Annealing Tubes, Heat 
Treating and Quench- 
ing Baskets, Carburiz- 
ing Boxes, Tumbling 
Barrels, Bubble Caps, 
Seamless Steel Cylin- 
der Caps and Neck 
Rings. 


Send us your specifica: 
tions and we will 
do the rest 


LIGHTWEIGHT 
LONGLASTING 
LESS IN PRICE 





THE PRESSED STEEL COMPANY 
of WILKES-BARRE, PENNSYLVANIA 


DETROIT: 312 Curtis Building @ TOLEDO: 606 Nicholas Building 

CHICAGO: 1915 Engineers Building @ NEW YORK: 254 West 3lst Street 

TORONTO, CANADA: A & M Accessories Ltd., 19 Melinda Street 
PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing 
Boxes, Thermocouple Protection Tubes, Seamless Steel Cylinder Caps, Seamless Steel 
Neck Rings, Welded Alloy Tubing for High Temperature and Corrosive Application, 
Radient Tubes, Inner Covers and Base Sheaths for Steel Mills 
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aphragms. Replace the plug and log. 
wire. 

2. Close the throttles and place th 
carburetor with the fuel inlet up. Re 
move the fuel inlet plug and fill th 
fuel chamber with gasoline, replacing 
the fuel inlet plug before the carbuyp. 
tor is returned to an upright position, 
As the diaphragms have a tendeney ty 
stiffen in storage, they should be 4). 
lowed to stand for about ten hours with 
fuel in the fuel chamber, so as to soak 
the diaphragms and restore their fleyj. 
bility. 

3. Remove the cam cover, open th 
throttles, and generously oil the e& 
posed surfaces of the metering pin, pip 
yoke, cam surface, cam roller, and pin 

4. Inspect the carburetor to mak 
sure all plugs have been replaced anj 
securely lockwired before it is installed 
on an engine. 
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Lockheed Overseas 
Keeps “Em Flying 
(Continued from page 113) 


crews with the squadrons. 

Major problem is the repair of air. 
craft and equipment damaged in battle 
of operations, the overhaul and repair 
of engines and equipment, and the expe. 
ditious return to service of the greatest 
possible amount of equipment. Each 
piece of equipment returned to service 
overseas is one less that need be manv- 
factured and transported. 

An analysis of the problem will not 
disclose an over-all answer to the entire 
problem, but there is a group of applic. 
able solutions which, used as a general 
plan of maintenance, will keep the 
greater percentage of our aircraft over- 
seas in the air. The problem quickly 
resolves itself into four types of oper 
tions: 

1. The base repair, overhaul, and 
modification plant. Here are concet- 
trated the highly skilled technicians for 
the overhaul and repair of every type 
of aviation equipment. The location 0! 
the base must be within easy surface or 
air transport rangé of the operational 
activities. It is not contemplated thal 
a great many damaged aireraft be re 
paired at these bases. Transportation 0! 
damaged aircraft through jungles, ove! 
deserts, or snow-covered mountains 1s 4 
problem too difficult to eope with i 
this war. They must be repaired on the 
spot. 

Primary function of base operation 
is the overhaul and reconditioning o 
aircraft engines, propellers, assemblies 
and accessories which ean be trails 
ported. Transportation of large colt 
ponents, such as wings, tail groups, 
even fighter and light bomber fuselage 
could be accomplished in a speci:! type 
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Each Pf b 
Bee Effectively Removes Carbon 
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> + 
il And Sludge in Cold Solution 
» entire 
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ceneral Piston looks like this (unre- ’ - 
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ep the touched photo) after a workout Super is the word! Kelite Super Ketrex has th 
t over- in a Hornet Series A-2 Engine. ; 
sui high pH necessary to loosen and remove hard 
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: carbon deposits. And, because the pH is right, 
aie Kelite Super Ketrex is completely SAFE for 
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AGES, LARGE AND SMALL—precision inspectors of every size 


all are made with that ‘‘millionths-of-an-inch” precision by VINCO. Without this extreme accuracy 








crack-up—a hit or a miss—victory or defeat! These highly precise gages, really beautiful examples 


of metalcraft, permit the manufacture of parts at production speed but with hand-made perfection 


precision that wartime production is demanding. ... VINCO engineers are ready at all times to heli wince, 
. . 7 . Pairs 

American manufacturers solve their peacetime gaging problems. crash |; 
stalled 
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VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN: 
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‘glider designed to carry materials 
e in span and volume but light in 
ight. The base must further serve as 
manufacturing center for building 
odifieation parts and for the installa- 
tn of modifications on aircraft flown 
,the base for the purpose of securing 


7 


ctical changes. 

Here, in a place relatively safe from 
pemly attacks, should be concentrated 
ihe valuable and complex equipment re- 
mired to overhaul and test our engines, 
gopellers, instruments, and the myriad 
wessories that constitute the present- 
ty fighting aircraft. Transport to and 
hom the base are essentials of its opera- 
m. Such a base should consist of no 
ore than 3,000 men, of which 2,000 
ould be direct productive labor. All 
the 2,000 men should be trained in 
mecifie skills of repair and manufac- 
ring. 

When the demands on the base re- 
ire more than 3,000 men, another base 
hould be built in another strategic 
pot. Limiting the size of the bases 
nds toward economy of construction 
md control of operation, and if it 
hould be necessary to move the base, 
transfer of equipment and personnel 
wuld be quickly accomplished. : 
2. Advanced “sub-base” 
s for men trained in minor repair 
nd the removal and installation of com- 
ments. These crews should not con- 
m themselves with the overhaul or 
epair of the unit removed but would 
meage in returning the aircraft to the 
ir as quickly as possible, using units 
ransported from the base depot. Units 
moved would then be returned to the 
se for reconditioning and overhaul, 
ter to be used in the repair of other 
aft. 

The extent to which such a group 
hould engage in the actual repair of 
ireraft should be limited. If battle 
lamage could not be corrected during 
fle time of normal service operations, 
ho further effort to return the aireraft 
fo service should be made by the ad- 
vanced base. The aireraft would then 
be replaced by a reserve aircraft, with 
size he damaged plane turned over to a 
mobile repair unit.” 


operation 


uracym™ 8 The mobile repair unit is without 
question one of the most valuable ad- 
} MOSMMjuncts to the maintenance of aireraft 


in this fast moving war; it may be 
t OF Bn obile hy air, land, or water, as the 
requirements of the theater dictate. In 
general, however, the unit consists of 
>ction fomplete repair shops in trailers, with 
ving accommodations for the 


mples 


crew, 
-inch m'mbering 24 picked specialists, of 
Which a qualified inspector and a stress 


o helt fgineer are important personnel. Re- 
pars from severe battle damage or 
‘ash landings are engineered and in- 
‘talled on the spot. Repair schemes 
GA have been standardized to the extent 
“at repir parts for every conceivable 


AVIATION, October, 1943 


operation may be carried in the unit. 
Major assemblies are removed and re- 
turned to the base depot, and new or 
rebuilt units are installed. 

Thus, the advanced depots and opera- 
tional crews may be relieved of the 
necessity of carrying out complex re- 
pairs. In operations such as our Afri- 
“an campaign, the units could be as- 
signed to operational activities and 
move with the Air Forces squadrons. 
There is little doubt that a number of 
well equipped, well staffed mobile re- 
pair units would decrease measurably 
the number of aircraft replacements re- 
quired for our fignting fronts. 

4. Fourth type of operation is the 





daily operatwnal service of undamaged 
aircraft. This function is earned out 
by the squadron maintenance crews, and 
if the aforementioned facilities are 
available, men with relatively little 
training can do the work. 

To divide the job of maintenance into 
so many functions may seem to con- 
fuse what, to the experts, appears to be 
a relatively simple matter. This simple 
matter, however, has suddenly assumed 
Gargantuan proportions, requiring or- 
ganization on a proportionately large 
scale. We must not underestimate the 
size of the job of maintaining the thou- 
sands of airplanes we are_ building. 
That job has blossomed overnight into 








% 
THEY HANG UP A 
LIGHT TO LAND BY 


Prors need more than “a Wing and a Prayer" to make 





safe landings on unlighted emergency or blacked-out fields. 
That's why planes carry Parachute Flares, many types of which 
were pioneered by INTERNATIONAL for commercial flying long 


before this war started. 


Released from the plane, these flares remain suspended in the 
air long enough for the pilot to pick out his landing strip. 


INTERNATIONAL is proud to fly the ARMY-NAVY "“E” burgee, 
with one star added for continuing excellence in the production 


of military pyrotechnics. 


INTERNATIONAL 


FLARE — SIGNAL 


DIV. 


of THE KILGORE MFG. CO. Zipp City, Oheo 
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. the Heritage of 


| Permoflux — 
| DYNAMIC HEADPHONES 


When the need came for a better performing headphone, 
Permoflux applied advanced sound reproduction principles it had. 
developed years before. Z 


The same efficient designs which had established Permoflux 
Acoustical Products as leaders in many fields, provided in Permo- 
flux Dynamic Headphones an increased measure of sensitivity 
and improved signal audibility under every operating condition. 


While Permoflux Dynamic Headphones are today completely in 
the service of our fight#rg forces, the coming of Victory will make 
* them available to all: 
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one which may quickly become mor 
difficult than has been the job of pro. 
duction. 

The author has recently been priy. 
ileged to observe the operation in the 
Eighth Air Forces area in the Unite 
Kingdom of the base type of operation 
and the mobile repair unit. Lockheeg 
Overseas Corp., a division of Lockheed. 
Vega Service, is operating both types 
of units for the Army Air Forces. 

Flexibility of the base type of opera. 
tion is adequately demonstrated by the 
North Ireland repair base operated by 
Lockheed Overseas Corp. for the Aj 
Service Command. Built and staffed jy 
six months’ time, the base carries ont 
just such operations as described above, 
Under the management of Henry Ogden, 
who pioneered air bases in England 
for Lockheed in 1939, the effectivenes 
of the small “concentrated skill” type 
of base has been definitely established 

Mobile repair units operated from 
the Lockheed Overseas Corp. base in 
Ireland move from point to point in 
England, effecting repairs wherever di- 
rected by the Air Service Command. 
The system has proven to be eminently 
successful in returning damaged aireratt 
to the air, and these units will certainly 
return to service a larger quantity of 
aireraft than any other single instn- 
ment of maintenance. 

By no means will the establishment of 
such a system be the entire answer to 
our maintenance problems, but it will, 
however, simplify many of our toughest 
problems. For example, a closely con- 
trolled rotation of parts from the mo 
bile units and the advanced base to the 
base depot will obviate the necessity oi 
having vast stocks of parts scattered 
among operating units. A standardiza- 
tion of tools for all types of aireraft is 
easily effected, and thus a highly desir 
able goal is accomplished. 

Concentration of skills in the places 
where they are most effective is accon- 
plished by establishing definite lines 0! 
demarcation between base, advanced, 
mobile, and operational repair fune 
tions. High types of skills are to 
scarce to spread thinly, hence concet- 
tration of the experts is desirable. 





We have learned lessons in_ large 
scale maintenance the hard, fast way 
overseas, where victory or defeat de 
pends on the availability of every ait 
eraft. Lockheed has been fortunate t 
have had a part in some of these activi 
ties. Out of Lockheed’s overseas pal 
ticipation have emerged over 6,0l! 
service-hardened, skilled men who have 
contributed their knowledge and work 
to breaking down barriers to rapid ané 
expert maintenance. The lessons 
have learned are valuable, and_ the! 
should be developed toward solving 
further problems of keeping our planes 
in the air. 

(Turn to page 305) 
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Let outstanding results in hundreds 
of plants be your guide to greater 


production efficiency 


Experience in hundreds of machine shops has 
demonstrated that Gulf Cutting Oils, as recom- 
mended by Gulf Lubrication Service Engineers, 
are highly effective means of stepping up ma- 
chine tool performance. 

In practically all of these shops, Gulf Cutting 


Oils have obtained outstanding results —up to 


400% increase in production per machine, up to 





Gulf Cutting Oils 
n ( cing Service 


* 
 iumaiietibonnette ee 


> 


can effectively help you 
improve your 


machining practice — 





2,000% longer tool life, and extremely interest- 
ing improvements in finishes. 

It will pay you to investigate these superior 
cutting oils—call in a Gulf Lubrication Service 
Engineer now and let him demonstrate their 
unique properties—how they can help you im- 
prove finish and increase production. Or send 
the coupon below for your copy of the new 
revised booklet on Gulf Cutting Oils, which in- 
cludes a helpful machining guide. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


GULF BUILDING, FITTSEURGH, PA. 





Tools are Weapons 
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Gulf Oil Corporation - Gulf Refining Company A. 
3800 Gulf Building, Pittsburgh, Pa. 

Please send me, without obligation, a copy of the new revised book- 
let, “Gulf Cutting Oils,” which includes a helpful Machining Guide. 








Name LS. Sane — 
Treat ’em right! Pe 
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Carrying out the Navy’s tradition of attack, 


squadrons of Brewster-built Corsairs are streaming 


. . . . 0 
into service beside powerful Brewster dive bombers. Pm 






BUCCANEER AND NAVY CORSAIR FIGHTERS 


BERMUDA 


DIVE BOMBERS 
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Almost everything in this war is new 
nd modern. Our methods of maintain- 
w aircraft must be just as efficient as 
he aircraft itself. 

Our production job is to build a large 
umber of aircraft per day. «Our main- 
enance job is to keep these airplanes, 
nd those yet to come, in the air—and 
hat may turn out to be the biggest job 
nour hands before the war is won. 





Building the AAF 


(Continued from page 231) 


ith advanced studies of avigation, ra- 
io, meteorology, plane and naval ves- 
| identification, and other allied sub- 
ects. A large portion of the first hours 
the air is occupied with takeoffs and 
andings. Later in the course, the stu- 
dent officer gets cross-country trips, 
ight and instrument flying, and hours 
in combat formation. 

When he has graduated as a_ first 
pilot from Laughlin Field, the flyer 
knows every part of the B-26 from the 
simplest bolt to the secrets of the pro- 
peller mechanism. And he has learned 
the truth of the statement made by 
Lieut. Col. James E. Roberts, director 
of flying: “It doesn’t take a superman 
to fly the B-26—but it does take a man 
who is wide awake, intelligent, and 
forever on the alert”. 

Before seeing action in the Mitchell 
or Marauder, graduates of Transition 
Schools are assigned to Operational 
Training Units, where combat crews are 
formed. Here they get a final tactical 
brushing-up. And when the pilot fin- 
ally points the nose of one of these 
planes toward the enemy, he has won 
his “M” as a first-string man, ready to 
fy almost anything with wings. 





Air Transport 


Charts Routes 
(Continued from page 200) 


eeding paragraphs, a rapid develop- 
ment in the transportation of com- 
modities by air should not be contingent 
upon direct government assistance. 


Passenger Traffic 


In the ten-year period prior to the 
end of 1940, revenue passenger-miles 
flown on scheduled domestic airlines in- 
creased from less than 1 percent to 
approximately 12 percent of Pullman 
passenger-miles, While much of this 
alr trailie represents a diversion from 
rail and highway travel, a substantial 
Portion undoubtedly is genuinely new 
traffic, jrought into being by the accel- 
‘ration which air transportation affords. 

Half the airline passengers travel less 
than 300 mi. The average air journey 
8 not :. far as a typical trip by Pull- 
Man (11) versus 550 mi.).. Passenger 
45 4 
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TABLE II—ESTIMATED POTENTIAL DOMESTIC AIR CARRIER TRAFFIC AND REVENUES 





Assumed 
Present Approxi- future 
(fiseal mate ratio Future average Future 
year 1940) of future annual revenue gross 
annual to present traffic per ton- annual 
Type of traffic traffic* (estimated) (next decade) mile revenue 
Ton-Miles Ton-Miles 
i, See eee ae 85 500,000 7 600 , 000 ,000 $0 33 200 , 000 , 000 
CUINOGRIORS . 5 oo eicsccsuacees 3,000,000 185 550 ,000 , 000 18 100 ,000 , 000 
DO aoe ks seeds tele Kakawes 9,400,000 7 65 ,000 ,000 1 .00* 65 ,000 , 000 
Totals and averages.»,.... 97,900,000 12.4 1,215,000,000 ._—-......... 365 ,000 , 000 
Average charge per ton-mile.... $0 .66 P| Meme ee ei ° Se... icuwendéeetes 





* Average mail revenue is estimated on basis of 
two-thirds of mail carried at an average compensation 
of 50c. per gross ton-mile, and one-third (on light 
feeder routes) at an average compensation of 10 to 
l5c. per plane-mile for an average mail load of 100 


travel is much more 
trated in the eastern 
than is mail traffie. 


highly coneen- 
industria! area 


to 150 lb., or $2 per mail ton-mile. At this rate, 
gross additional transportation expenses to the Post 
Office for country-wide expedited mail service woulc. 
be in the neighborhood of $34,000,000, most of which 
would go for “‘rural delivery” airmail routes. 


Tor many years passenger traffic was 
so subject to seasonal variation that 
it used to be said that airlines spent 





CRAFTINT DOUBLETONE DRAWING 
PAPER is the fcstest known medium 
for illustrating handbooks and manu- 
als, and for production line tracings. 
It enables any draftsman or commer- 
cial artist to make three-dimensional 
drawings in a fraction of the time re- 
quired when hand shading is used. 
Craftint eliminates the need for half 
tones or Ben Days. It meets Govern- 
ment specifications, and is used by 
practically all the leading aircraft 
and parts manufacturers. 


% Drawings made on Craftint Double- 
tone enable sharp detail and high light- 
ing. They are reproduced as straight line 
copy and require no retouching, 
“drop outs” or complicated camera 
work. 


* CRAFTINT “automatic” features 
are fully patented. Com- 
plete three-dimensional 
shadings can be produced 
in the same time it takes 
to draw a single diagonal 
line by hand. CRAFTINT 
is saving countless man 
hours in the aircraft in- 
dustry. 
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DOUBLETONE 
VELLUM 


or the NEW Two- 
ae Tone Tracing 
Paper 


%& Make your shaded 
tracings on Craftint 
Deubletone Vellum 
and produce your 
Blueprints, Van 
Dykes Ozalid or 
black and white 
prints by direct con- 
tact printing. Double- 
tone Vellum answers 
all shading problems 
and eliminates hand 
cross hatching. 
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SKILL COUNTS IN 
AIRCRAFT WELDING! 


Organized more than five years ago for the sole purpose of serving 
the Army Air Forces, as well as the more prominent airplane man- 
ufacturing companies, this company is in an unique position since 
its entire personnel and experience have been used in the devel- 
opment of men and facilities for the production of airplane parts 
and assemblies. Welding technique, particularly, has been devel- 
oped to a high degree, and through recent increases in facilities 
and personnel, we are now ready to offer the welding experience of 
this company to a limited number of new customers. 


BAY PRODUCT 
OWPANY 


— 











| 4825 CABOT STREET, DETROIT, MICHIGAN 


DIVISION OF TYLER FIXTURE CORP., NILES, MICH. 
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their summers trying to recover frp 
their winters. Fortunately, this win 
bug-a-boo is rapidly ceasing to be y 
important factor. Revenue Passenger. 
miles in Jan., 1940, for example, wey 
almost four-fifths as great as th 
monthly average for the fiscal year 194 
Most important in increasing passengy 
traffic has been the remarkable advang 
in safety. Extrapolating the gene 
safety curves for both air and gj 
carriers suggests that the two safety 
trends will merge by 1950. 

Prior to 1930, airline passenger rate 
were approximately three times higher 
than Pullman fares. Today they aver. 
age some 60 percent higher. Averag 
airline costs per capacity seat-mile ap 
tending toward the 1.5 to 2¢. range anj 
load factors toward 60 percent. Henee, 
an average airline charge not much, if 
any, above 3c. per mile appears to be 
in sight within a predictable future. 

It might well be argued that with nm 
great difference in safety, with equal 
convenience, and with roughly equiva. 
lent rates, the great time advantage of 
the airlines will ultimately attract sub 
stantially all first-class long-haul pas. 
senger traffic to air travel. This dog 
not imply that Pullman travel would 
disappear, for it would remain more 
convenient for much short-haul traffie, 
Much of the increase in airline traffic 
would represent newly created travel, 
or diversion from other sources. 

As a generous margin of conserva- 
tism, let us assume that within the next 
decade or two air travel in the United 
States will assume proportions equiva- 
lent to approximately 70 percent of pres 
ent-day Pullman rail travel, or about 
6 billion revenue passenger-miles, This 
would represent a sevenfold inerease 
over the passenger-miles flown by do- 
mestic air carriers during the fiseal 
year 1940. The resulting combined po- 
tential traffic in passengers, mail, and 
commodities are summarized in Table IL 

Thus, under favorable cireumsiances 
it appears possible that within the next 
10 or 20 yr. domestic air traffie may 
increase some twelvefold with a cor- 
responding five to sixfold increase in 
gross operating revenues. The result- 
ing traffic volume would be well over 
a billion ton miles per year, the an- 
nual gross income $300,000,000 or 
400,000,000. 

This is a rough measure of the po- 
tential domestic industry—exelusive of 
operations on foreign air routes—to 
which the government’s transportation 
policy should be directed. 


Current Problem 


Assuming that air transportation 
should be developed to the fullest ex 
tent, what are the principal problems 
with which the government would be 
faced ? 

In the first place, a substantial expan- 
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BREEZE RADIO IGNITION SHIELDING GUARDS 
COMMUNICATIONS AGAINST INTERFERENCE... 












Success in modern warfare on land, on the sea and in the air depends 
largely on interference-free reception and transmission of nfessages by radio. 
Breeze Radio Ignition Shielding, designed for use on hundreds of different 
types of interna! combustion engines, insures dependable communications 
by eliminating at the source interference caused by the radiation or absorp- 
tion of high frequency impulses. Used in conjunction with Breeze Fittings, 
this Shielding solves the varied problems of installations ranging from PT 
boats to aircraft. 

Breeze engineers have pioneered and perfected Radio Ignition Shielding 
through many years of research—a background of experience in the field 
which is reflected today in the outstanding performance of Breeze Shielding 
on the battlefronts of the world. | 
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BREEZE CORPORATIONS, INC., NEWARK, N. J. 
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Remember it? The dim vision of masks and gowns, of lights and gleaming things? air 
They were phantom glimpses in a troubled dream, the night your life was saved — fragments of a res 


r shining world of science and strange skills . . . 2 
0 


And every appliance, every gleaming instrument — every sterile garment, swab and bandage — the 
every accessory and apparatus there in the room, that night — was the product Th 


of machine tools, or was processed on equipment built by machine tools. aff 
ma 


From giant hydraulic presses to the finest internal grinding machines, literally hundreds era 










of machine tools played a part, the night your life was saved. ser 
ley 
And of all those unseen instruments that helped to save your life that night, none is more for 
basic to the creation of everything that affects your life today than the internal grinding machine. 
COL 
tio 


BRYANT 


=~ Bryant Chucking Grinder Company 


Springfield, Vermont, U.S. A. 
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gion of the present air transport 
network will be essential. The con- 
finned growth of passenger traffic will 
require many more sehedules on existing 
routes, also numerous route extensions 
where indicated. 

Adoption of a policy to forward 
the greater part of all non-local first- 
dass mail by air will necessitate a 
eonsiderable increase in the number of 
pick-up and delivery routes. To develop 
fully potential commodity traffic, low 
eost cargo planes exclusively designed 
for mail and express will be needed. 
Changes in the corporate structure of 
the industry will depend on the degree 
to which competition is to be fostered 
or restricted. The development of the 
industry through a multiplicity of car- 
riers may prove much more costly to 
the government than would a more in- 
tensive development. 

Some degree of competition, however, 
appears essential to economical and ef- 
ficient management. 

There are a number of disadvantages 
which appear to be inherent in the 
method presently employed for deter- 
mining government payments for trans- 
porting airmail. Rates are fixed 
independently for each carrier by routes 
and specific schedules; they vary not 
only among the carriers but also some- 
what according to the economie outlook 
} at the moment the decision is made 
governing those rates. 

Fixed rates in an industry so open 
to change require frequent revision, 
hence there are numerous and protracted 
hearings. The setting of rates by rigidly 
forecasting future revenues is inherently 
inaccurate in the premises and cannot 
be easily corrected, particularly if the 
rates are unduly high. Of course, rates 
can be reduced. But this procedure 
takes time, and decreases are not usually 
“Tetroactive. 


















































Rates Vary 


Control of passenger and express rates 
has been left largely in the hands of the 
airlines, and many inconsistencies have 
resulted. Yet the rates which the’ car- 
riers charge the publie for other classes 
of service cannot be dissociated from 
the problem of fixing airmail rates. 
The two are alternative methods of 
affecting gross income and must be 
made to work harmoniously. Consid- 
eration should be given to fixing pas- 
‘enger and express rates at optimum 
levels consistent with the basic policy 
for the industry. 

In the preceding sections we have 
considered the nature of air transporta- 
tion, the elements of growth which it 
has revealed, its economie character- 
Isties, and its possible expansion (under 
favorable conditions) within a reason- 
able future. The realization of these 
Possibilities will depend. upon the 
adoptior by the government of a sys- 


AVIATION, October, 1943 




















REX-FLEX Stainless Steel Flexible Tubing is battle-tried 
and proven—at the heart of the giant motors which 
power the Boeing Flying Fortress—on equally important 
applications on many other of our latest, largest and most 
formidable military aircraft. 


In aircraft production the adaptability of REX-FLEX 
for installation facilitates the flow of parts through manu- 
facture to assembly and speeds the convergence of major 
units into final assembly. “ 


REX-FLEX characteristics of light weight, strength, 
flexibility, and resistance to corrosion, heat and vibration 
are solving an ever increasing number of vital problems 
in aircraft design and construction. Like the accomplish- 
ments of the aircraft industry itself, the application de- 
velopments of REX-FLEX, considered impossible mere 
months ago, are commonplace production line assemblies 
of Chicago Metal Hose Corporation. 


Write for Engineering Recommendations 


“”~ 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, ill. 
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ON YOUR STEEL “SPECS”! 


If you work with steel—designing, fab- 
ricating or purchasing—keeping posted 
on Government “specs” can save you 
plenty of grief. May sound elementary, 
but recent Frasse experiences indicate 
otherwise. 

Take, for example, the instrument 
maker who recently received from an- 
other supplier stainless steel ordered to 
a Navy “spec.” The steel did not meet 
his requirements, and, suspecting an off- 
analysis, he called upon Frasse for con- 
firmation. Frasse, knowing the “spec” 
had been revised 3 times in two years, 
found the supplier had automatically 
(and correctly) furnished steel to the 
latest revision—an unusual analysis for 
special application only. Result: a ton 
of critical stainless steel sidetracked 
from the war effort, plus additional 
delay until the correct analysis could 
be obtained. 

Frasse subsequently spent a day with 






the manufacturer’s purchasing director, 
designers, and metallurgists, compiling 
“spec” conversion charts and revising 
prints. “Spec” checking with Frasse is 
now a regular process with this war 
contractor. 

Frasse, incidentally, regularly issues 
identification charts showing up-to-date 
Government specifications for alloy, 
stainless and carbon steels—copies are 
obtainable free from any Frasse office. 
Meanwhile, why not (1) always mention 
the effective date of the specification to 
which you order, (2) keep posted by 
regularly checking your purchasing rec- 
ords and blueprints with Frasse. Peter A. 
Frasse and Co., Inc., Grand Street at Sixth 
Ave., New York 13, N.Y. (Walker 5-2200) 
- 3911 Wissahickon Ave., Philadelphia 29, 
Pa. (Radcliff 7100 - Park 5541) » 50 
Exchange Street, Buffalo 3, N. Y. 
(Washington 2000) « Jersey City, Hart. 
ford, Rochester, Syracuse. 





Mechanical and Aircraft STEELS 


SEAMLESS MECHANICAL AND AIRCRAFT TUBING - ‘COLD FINISHED BARS 
WELDED STEEL TUBING - STAINLESS STEELS AND TUBING - DRILL ROD - 
ALLOY STEELS - AIRCRAFT STEELS - COLD ROLLED STRIP AND SHEETS 












































tematie program to develop domesti, 
and foreign air transportation to its 
full capabilities, including the forward. 
ing of first-class mail by air wherever 
it ean thereby be expedited; the ex. 
tension of postal, commodity, and pas. 
senger service to a greatly increased 
proportion of the important commuii. 
ties in the country; a reduction jp 
passenger and commodity charges; and 
on other factors. 


National Defense 


One inescapable lesson of the war js 
the tremendous importance of aviation 
in our national defense program. Pilots, 
mechanies, transport aireraft, and all 
the resources of a great civil aviation 
industry, are now recognized as jp. 
tegral elements in modern defense and 
offense. 

Fundamentally, the most effective 
peacetime contribution of air commerce 
is to create and maintain continuously 
in training the greatest possible reser. 
voir of pilots, mechanics, transport air- 
eraft, and productive facilities. Mueh 
of this equipment and personnel, when 
not actually required for emergency de- 
fense purposes, can be most econom- 
ically and_ effectively employed in 
developing the air transportation po- 
tentialities outlined in the preceding 
sections, 

Future Development 

This is without giving any weight to 
the additional immense postal and com- 
mercial benefits which would result from 
the intensive development of air trans- 
portation. It is possible that the estab- 
lishment of an integrated national air 
transport network might lead to mass 
acceptance of air travel on a scale not 
vet even remotely approached. It would 
provide an enlarged commereial rather 
than primarily a military future for 
personnel in aviation training. It would 
encourage the establishment of airports 
and provide a tremendous impetus to 
private and other non-scheduled flying 
at the several thousand communities 
served by the airlines. It would provide 
a support for the enlarged manufae- 
turing industry and stimulate the pro 
duction of improved aircraft, and it 
would contribute importantly in making 
our country the greatest air power 
the world. 

The importance, in the premises, of 
energetically mobilizing the air com 
merce resources of the United States 
is obvious to all. No one can foretell 
however, what this may ultimately meal 
in terms of collateral benefits and humat 
relationships. Flying represents @ 
fundamental revision in the ways o 
mankind, an open sesame to a ne® 
world. A transportation policy whieh 
did not take this basic fact into com 
sideration would be inexeusably neglect 
ful of the national interest. 
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If Nazis were penguins... 


IMAGINE ARMIES of penguins goose-stepping all 
over the South Pole! Heil, Pengler! 

But penguins aren't birds of prey. They’re just simple 
fishermen. They'd never yearn for other people'’s terri- 
tory. Even if they enjoyed goose-stepping, they’d con- 
fine their marching to the Antarctic. 

Suppose the situation were reversed. What if pen- 
guins were Nazis? They'd certainly become dissatis- 
fied with the South Pole. They'd start ’’protecting”’ their 
neighbors. And after a few peace overtures, they'd 
attempt a Polar blitzkrieg! 

The moral? Just this: You can’t make a plunderer out 
of gypenguin, and you can't make a nobleman out of a 
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That's why we must war to the death against the 
Nazis. In doing so, we must lean heavily on our 
machine tool industry. We can lean with‘ confidence. 
This miracle-making industry has overcome Ger- 
many’s 7-year head start in about a year. And today, 
for every one machine tool produced by the Nazis, 
we are producing 5! 

A potent factor in this production miracle has been 
the Multiple Spindle Automatic Lathe made by Cone. 
These production titans of the machine tool industry 
are currently used in the production of parts for guns, 
tanks and planes. 

Remember that name—Cone Mul 
matic Lathe. It will g 
victory is wort 
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avoring Factors for 
irerafit Investments 
(Continued from page 173) 


4 simple example will demonstrate: 
tus assume that an aireraft company 
vs $10,000,000 before tax payments 
ring a war year and further that its 
ewar average (or assumed normal 
mings) before taxes were only $4,- 
(,000. Computation of taxes will 
on take the form indicated in Table 
(for purposes of clarity minor details 
ve been omitted). This total tax bill 
payable in cash. However, the law 
ecifies that the company will have 
tuned to it 10 percent of the excess 
fits tax in the form of a bond eon- 
rtible into cash several years after the 
r, but convertible nevertheless. In 
eet this reduces the total tax bill by 
000 to $6,460,000. 

Let us assume further that the war 
over and our representative aircraft 
mpany during its first “peace” year 
fers a loss of about $5,000,000 due to 
sharp curtailment in military produe- 
m, reconversion, and other factors. 
lis not loss, even so; for a substan- 
| refund is possible through the means 
fling an amended tax return. This 
ended computation would be as shown 
Table II. 

As a praetical matter, in addition to 
is refund of $4,050,000 there would 
a further return of more than $400,- 
(, making for a total refund of about 
450,000. The complexities of corpo- 
tion tax provisions accounting for this 
ded amount are quite extensive and 
ed not be detailed here. 

It is a fair generalization that the 
ry back provisions of the 1942 Reve- 
e Act may make it possible for many 
reraft companies to cover their losses 
a postwar year by anywhere from 40 
100 percent through tax refunds. Sig- 
cantly, it is even possible to receive 
substantial tax refund even while re- 
ting a moderate profit. For exam- 
f, assuming that our hypothetieal air- 
alt company should earn about $1,- 
000 before taxes in its first “peace” 
ar, instead of losing $5,000,000, then 
¢ corporation could properly elaim a 
x refund of $1,230,000. 

These are merely the salient features 
the tax law.as they may be construe- 
ely applied to the aircraft builders. 
fre are various other elements in- 
ved and which have alternating bene- 
Sand drawbacks. Basically, however, 
€ plan is a good one. As the matter 
W stands, tax payments assessed on 
41 and 1942 income ean be refunded 
ly in 1943 and 1944. There is eon- 
erable anticipation that this refund 
Vilege may be extended beyond 1944 
jd that the same principle will be re- 
ned in future tax legislation. 

Thvestme interests are becoming 
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FASTER, BETTER, MORE CUTS 
Another Case History of Hand Stoning 


THE JOB 
Finish cutting Sway Braces, 1025 cast steel; removing 
015” stock with 34” square and rounded 78-B cemented 
carbide tipped lathe tool bits. 
THE RESULTS 


Increased cutting speed. 


Four to five times more output between regrinds. 
Less frequent removal and resetting of bits. 


Savings in tools, time and expense—fewer grinds. 


Orwhd 


Fewer chipped tools because regularly reconditioned. 


IT WAS A WAR SUB-CONTRACT. The cutters had 
been producing 50 to 60 pieces in about half a day. They 
were then reground—a slow, expert job to preserve proper rake 
and clearance angles. 


Our man recommended “Crystolon Stones for Carbide Tipped 
Tools.” Using first a medium and then a fine Crystolon stone, 
the tool bit was touched up by hand after every 35 to 50 pieces. 
This hand stoning was done in less than two minutes without 
removing tool bit from post. 


Similar savings in expensive alloy tipped tools and in producing 
and grinding time are possible to thousands of users throughout 
the country today. Why not have a Behr-Manning Abrasive 
Engineer or one of the able representatives of our Certified Dis- 
tributors counsel you on the tremendous advantages of hand 
stoning? And be sure to ask for a copy of our brand new booklet, 
“Hand Stoned Cutting Tools.” 


Crystolon Stones (silicon carbide) 314” x 3,” x \%” for Carbide Tipped 
Tools are available in three grits: coarse, medium and fine, at 50c per stone. 


BEHR-MANNING - TROY, N. Y. 


IVISION OF NORTON COMPANY 


ALSO RELIABLE COATED ABRASIVES SINCE 
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“THE GOOD MECHANIC'S “Cunice” 
ee 
“Cuties” 


A couple 
fawer 


MODEL ARD 14” 
Weight 43% lbs. 
Length 712 in. 





MODEL ARS 4” 
Weight 33% Ibs. 
Length 72” 


for use in cramped quarters 


Don’t let their “daintiness’; fool you. 
They're no “powder puffs” . . . but sur- 
prisingly strong in proportion to their size 
and designed to give plenty of leverage 
and power where cramped quarters re- 
quire "pint size” and “featherweight.” 





Speeds from 550 to 5,000 r.p.m. Equipped with 3-jaw screw-back 
chuck; 7 ft. 3-wire rubber covered cable, indestructible rubber 
attachment plug. 


U. S. Also Makes: 


DRILLS @ DRILL STANDS @ VALVE SEAT GRINDERS 
VALVE REFINISHING MACHINES AND SHOPS 
PORTABLE SURFACERS @® PORTASLE SANDERS 
FLEXIBLE SHAFT MACHINES ® LATHES GRINDERS 
GRINDERS @ BUFFERS @ POLISHERS 


THE UNITED STATES ELECTRICAL TOOL CO. 


CINCINNATI, OHIO, U.S.A 



































































more cognizant of this redeeming fe. 
ture in the tax laws as they apply 4 
the aireraft and similarly situated jp. 
dustries. Moreover, with a determine) 
effort now underway to amend the repg. 
gotiation law so as to permit larger yp. 
serves for postwar use out of currey; 
earnings, the status of the aireraf; 
builders may be further improved. 4 
developments in this battle in the tres. 
ment of renegotiation before Conere: 
unfolds, it is likely market obseryer 
will be quick to interpret the possibjji. 
ties as applied to the aircraft mannfg. 
turers. 

The unfavorable elements faced by thy 
industry have long been self evident ay 
have had a tendency to assume exageger. 
ated importance in certain cireles. Ty 
more favorable factors are now coming 
to the fore. No longer is unusual appre 
hension expressed because the aireraf 
industry has its eapital frozen in «& 
cess plant capacity. Investment of a 
tual company funds during the war hy 
been very small—if at all. 

A leading example will suffice ag a 
illustration: United <Aireraft Corp., # 
the 1940 vear-end, had a plant inves: 
ment of about $17,300,000. As of Jme 
30, 1943, this was reduced to about $1i- 
700,000—this in the face of a tremeni: 
ous inerease in the volume of busines 
handled. Actual plant facilities in point 
of fact increased materially, but. the 
were financed largely by surcharges w 
French and British billings together 
through various arrangements with ow 
own government. 

Viewing the position of the airerat 
industry in relation to the existing mar 
ket levels of their securities it is no! 
too difficult to make out an eneouragin! 
case for leading aircraft equities. 








Fighting Line-Abreas 
(Continued from page 193) 


practiced when the section is in th 
immediate vicinity of enemy airerli 
and expects an attack at any momell 
In a loose formation you can weave! 
clear the blind spot behind and Delt 
vour tail with no danger of collisi 
with your squadron mates. — Thitl 
when attacked, the formation ean malt 
a quick turn or “break” to dodge 1! 
attacking aireraft easily, and here agill 
there is no chance of collision as low 
as a large interval is maintained. 
To elaborate on this “break” a bil 
Usually a section will be attrcked fl 





behind and above. This means that“ p 
enemy aircraft will build wp considé 
able speed in their dive to the attat 
while the formation attacked will! 
flying at a high eruising speed. 
can be seen that the attackers will li 
an airspeed in the vicinity of 100 mp 
greater than the attacked. I: folle 
from this that the attacked group @ 2 
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PRECISION. Todays - Prelude to 


Perfect Bearing Performance 


The Magne-gage measures silver thickness 
on Mallory Bearings and other Mallosiled 
aircraft engine parts down to .0001 of an 
inch. Similar devices and techniques are 
used for checking materials and physical 
dimensions all along the production line. 





P RECISION is a fundamental characteristic in assuring reliability for Mallory 
Bearings and other engine parts, produced through the Mallosil Process of bonding 
rare metals to base metal backings. 


Every day, on far-flung battle fronts, Mallory Bearings insure reliable performance for 
aviation engines under the most difficult conditions. Mallory Bearings and other engine 
parts silver-surfaced by the versatile Mallosil Process, help keep planes at top efficiency 
by providing tough, homogeneous, heat-dissipating bearing surfaces that withstand 
the toughest poundings and fatigue stresses. 


Precision accuracy marks every step of Mallory Bearing production. Gages measure 
dimensional tolerances in split-thousandths ... silver thicknesses down to .0001 of an 
inch. The eagle eye of the “black light” detects microscopic voids or cracks invisible 
except by fluorescence. Precision annealing detects imperfect bond. From start to finish, 
the production process is tested by special devices (many of them designed by Mallory) 
in the hands of skilled inspectors. 


Mallory performance has proven the reliability of Mallory Bearings ...and the experi- 
ence gained by Mallory engineers promises great pos- 
sibilities for the future. Wherever design concerns a 
high-speed motor, it will pay to investigate the possi- 
bilities of Mallory Bearings. Of course, present produc- 
tion is all devoted to War effort. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


Cable Address—PELMALLO 
Trademari Reg. U. S. Pat. Off.—Mallosil, Rectostarter, Vibrapack 





SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND 
THE AVIATION-COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 


P.R.MALLORY &CO 





ALLORY 





M 


ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 
SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, RECTOSTARTERS 





—— 
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WALES-~-STRIPPIT 


FOR PUNCHING AND BLANKING SHEET METAL 


@ Save hours of set-up time, keep presses in 
practically continuous operation and save 
urgently needed man-hours in the aircraft 
industry with the new Wales-Strippit Stand- 
ardization System. 

Fully illustrated brochure explains how 
Wales Standard Punches and Dies, Mount- 
ing Plates and Die Sets are all interchange- 


able to provide continuous use and re-use of 
the same equipment in un/mited hole punch- 
ing patterns. 

This Standardization System is the quick- 
est and easiest method ever devised to punch 
holes and blank metal parts. 

See the complete story in pictures. 

Write for FREE Brochure. 


WALES-STRIPPIT CORPORATION 


375 PAYNE AVENUE 


NORTH TONAWANDA, N. Y. 


GEORGE F. WALES, President 











Specialists in Punching and Notching Equipment 
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sate turns more quickly and in a 
aller radius than the attaekers. 
Lower airspeed makes possible quick- 
and tighter turns. Therefore, when 
ycked, the formation makes a break 
tus quickly as soon as the enemy 
mation begins to close the range. 
the formation makes the break too 
m, the enemy will be able to zoom, 
ns gaining altitude again, and there- 
on the enemy dives in once more, 
ilizing the speed thus built up for an- 
her attack. In view of this, the 
asive break should not be made until 
e enemy has closed the range to about 
000 yd. Onee the enemy have reached 
is distance they will be foreed to con- 
ne the dive, and there is a possibility 
at the attacked section will be able to 
ake the break and turn back to fire 
short burst at the enemy aircraft as 
ey flash by. 


Flight Control 


Breaks are usually called over the 
dio by the leader, unless radio silence 
being maintained. In normal cases, 
ee contact with the enemy has been 
tablished, radio silence, if in force, is 
ted. And in most land-based opera- 
ms radio may be used throughout the 
ght. If a break is to be made, the 
ader will call the section by the squad- 
on and section eall-sign, giving the 
rection of the break: “Leopard Blue, 
eak right!” In line-abreast, turns 
sometimes called so that the pilots 
on't be caught short and left behind 
the section. Here the eall would be 
milar. For a 90 deg. turn the eall 
ould be “Leopard Blue, turning half 
cht”; in a 180 deg. turn it would be 
eopard Blue, turning left about.” 

In turns of an odd angle, say 50 deg., 
e pilots are warned by ground con- 
l. For fighters are under rigid 
ound control from the moment that 
ey are airborne until they land. Radio 
eaters will plot the incoming raid or 
weep, and the section which is in the 
t to repel the attackers will be con- 
antly informed by radio of the posi- 
on, height, speed, number, and prob- 
ble type of the enemy force. The de- 
uding fighters will be directed so as 
intereept the attackers. 

Assume that the formation is flying 
orth, on a course of 0 deg. In order 
) make contact with the enemy a 
ange of direction of 50 deg. to the 
ight is required. The pilots of the 
up will hear the ground control 
shter-director eall their leader: “Hello, 
‘opard Blue leader, vector 50 deg.,” 
before the leader makes his turn the 
llots of his section will know what to 
‘pect and will have no doubts as_ to 
ow far the turn is to continue. After 
isual contact with the enemy has been 
ude, turns will be ealled and directed 
Y the formation leader, with ground 
ntrol ing only information of 
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DARNELL 


CASTERS & WHEELS 


Choose just the right caster 
or wheel for your needs from 
the Darnell line of nearly 


4000 types. These precision 
made casters and wheels will 
help you speed up produc- 
tion... will pay for them- 
selves many times over. 
Investigate today! 


KKK 


DARNELL CORP. LTD., 
LONG BEACH, CALIFORNIA, 


GO WALKER ST.,NEW YORK,N.Y. 
36 N. CLINTON, CHICAGO, ILL. 


REDUCE THE OVERHEAD 
THAT IS UNDERFOOT! 
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will help it fly again 


Whether building new planes or repair- 
ing battle scarred veterans so they can 
fly and fight again, Clark drills and grind- 
ers are playing a vital roll. 


Clark's wide range in drills and grinders 
make it possible for industry to find the 
right tool to fit their most exacting prob- 
lem. Built under the Controlled Construc- 
tion Method, these high quality tools give 
longer wear at lower up-keep. There is a 
Clark electric tool to fit every job. 


Why not investigate, today? 






STAMPS 


Jirst in the field” 


oo La 


pee Electric 606 BERGMAN ST., LOUISVILLE, KY. 





















































immediate value to the airborne fight. 
ers. 


Area Coverage 


In line-abreast, all four pilots hg 
a definite area of the sky, relative 
the formation, to keep covered. Nog, 
and 4 look inside, behind, and abo 
Thus they cover the tail and blind gs 
of the aircraft next to them. Nos, } 
and 3 look out, above, and behind, 
covering the tails of Nos. 2 and 4 
the formation is maintained and the 
pilots are alert, they cannot be attacke! 
by surprise. If, however, one man lag 
behind, say No. 2, his tail eannot \y 
visually covered. He is too far behind, 
hence his leader cannot cover him. (Se 
Fig. 4.) 

It has been the practice of some RAP 
squadrons to scramble five fighters. This 
is done so that if any one of the five 
aircraft develops trouble of any kind— 
radio, engine, oxvgen—he may retum 
to base, and the fifth or spare pilot ean 
take his place in the formation. Other 
wise, if only four fighters were sent of 
and one forced to return, the effective 
ness of the formation, which depend 
on the utilization of two pairs, would 
be lost. 

If five fighters are scrambled and m 
one ‘develops trouble by the time 10- 
000 ft. has been reached in the clin) 
for altitude and position, the fifth pilot 
returns to base. Four fighters can be 
handled easily as a seetion, but expe 
rience has proven that any more than 
four are too unwieldy to operate as 3 
unit. In any ease, the fifth man would 
be like an extra thumb. He would con- 
stitute the odd number, and the pair 
system would be broken. If one fighter 
of a pair is forced to return, his wing: 
man should return with him. 

If a break is made when the section 
is attacked, the break should be handle 
with due regard to the position of the 
sun and the disposition of all enemy 
groups in the air area. A section should 
never be turned quickly to avoid attack 
in such a direction that, after the break, 
the section would be flying with the sw 
and the enemy at their rear. A short 
aside here: Among combat pilots, the 
sun’s relative direction is referred to 1 
terms of “up” and “down”. This i 
similar to the wind references upwitl 
and downwind. If you are flying wit! 
the sun on either side of you, you are 
flying “cross-sun.” If the sun is ahead 
of you, you are flying “up-sun.” If you 
have the sun behind you, you are goil’ 
“down-sun”, 

It can be a fatal error to lead ! 
group down-sun unless you are plan- 
ning to execute an attack immediately 
and are in a good position to do “. 
Formations should be led eross-sun 
up-sun, unless conditions, such as flyin 
a definite interception course, make ! 
impossible. It’s usually a safe rule" 
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HIS illustration shows a Cleveland Single Point Press 
ind m which has one connection located in the center of 
1e lf). the slide. 
climb 
h pilot The Press is single geared with twin drive to the ' 
van be shaft and the gearing, which runs in a bath of oil, is ' 
expe. located in the box type crown together with the drive 
p than unit. 
P as a 
would This arrangement of the gears and drive unit is 
d con- similar to that of the Two Point and Four Point Press 
A pair and eliminates all overhanging brackets or other projec- 
fighter tions, thereby conserving valuable floor space. 
wing: 

The Press is arranged with an electrically controlled, | 
section pneumatically operated friction clutch and brake but, : 
andled as with all other Presses of this series, a hydraulically 
of the operated clutch can be furnished, if desired. 
enemy 
should This 1-36-250 Cleveland Single Point Press exerts a 
attack pressure of 250 tons, has a bed area 42” x 31”, a stroke 
break, of 12’ and operates at the rate of 30 strokes per minute. : 
1e sul 

short However, Cleveland Single Point Presses can be 
s, the furnished in sizes and capacities to suit requirements. 
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Ma 
Herron-Zimmers wilt again ; ; : ; : shot 
take up its position as America’s Herron - Zimmers Moulding Company is doing its centr 
outstanding designer and pro- 
ducer of metal mouldings that 
will play a new and maior role ungu 
in the world of tomorrow. Every- La; 


one looking ahead to that great plant in the all-out production of highly-accurate jigs line-a 
day can even now count on matic 


Herron-Zimmers to do its part and fixtures. Especially designed for their particular jobs cide 
. . . ee area. 
in speeding the output of essential armament, each jig fichte 
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preak up-sun (into the sun), if attacked, 
then if the enemy fighters attempt to 
follow you they will be blinded by the 
sun. 

Another factor determining the direc- 
tion of a break is the location of other 
enemy formations. If a section is 
attacked from behind = and above 
(“bounced”’) and the section leader of 
the attacked group knows that there is 
a second enemy formation on his right 
—then he will break right. If he breaks 
left he turns the rear of his section to 
the second enemy group and invites an- 
other attack. A general rule for fight- 
er pilots is this: Always turn toward 
the attacking aircraft. 


Attack Advantages 


When used offensively, line-abreast 
may be changed into either line-astern 
or echelon in the attack, or the original 
formation may be retained. If a single 
ememy aircraft or ground target is be- 
ing assaulted, the formation will be 
changed over to line-astern, one air- 
eaft behind the other, so that ‘each 
fighter can take a crack at the target 
-in turn. 

If.a formation of enemy aircraft is 
the object of the attack and the relative 
positions of the two formations are 
favorable, line-abreast will be used 
throughout the attack. 

In attacks on bombers with fighter 
cover the pair system is used. The 
leader of a pair of attacking fighters 
goes in to the bombers and does the 
shooting while his No. 2 man guards 
his tail. A pilot can’t concentrate on 
aerial gunnery (especially if deflection 
shooting is used) and be expected to 
watch his own blind spot to the rear 
at the same time. It’s quite an impossi- 
bility. 

Many good fighter pilots have been 
shot down in those few seconds of con- 
centration on the target needed for a 
successful attack. Reason: Their wing- 
man had been lost and their tails were 
unguarded. 

Lagging behind the formation in 
line-abreast (or any other fighter for- 
mation, for that matter) is sheer sui- 
cide if any enemy aireraft are in tlie 
irea. If there are a group of enemy 
fighters above your section and you 
get behind, you have lost the support of 
your Tormation mates, your blind spot 
to the rear is uncovered, and you may 
de sure the enemy will take advantage 
ot your helplessness and come down on | 
vou, | 

Standing orders in fighter units 
are: “Tf you ean’t keep up with the 
formation, go home!” 

A great deal of the success of the | 
RAF fighter squadrons based on Malta 
Was due to the formation they used: 





ae ereast. As the war moves on, 
this formation is being used more eed 
more. It has proven itself. 
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LP eens is speeding aircraft production lines and estab- 


lishing new economy records by its ability to assume sole 


responsibility in the manufacture of junction box assemblies. 


This Pilot's Switch Box for Propeller Pitch control, complete 
with wiring, is typical of the electrical junction box assem- 
blies produced by us. From the original drawings right 
through final inspection the responsibility for their produc- 


tion has rested with Unionair alone. 


seo 


Makers of Junction Boxes and Assemblies 
Conduit Fittings —Hydraulic Fittings 
UNION AIRCRAFT PRODUCTS CORP., NEW YORE 
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GOULD DESIGNS, BUILDS AND 
INSTALLS THE RIGHT BATTERY 
TO DO YOUR JOB 


@ This is an age of specialization. Mammoth 
machines are designed to make a single part. 
Factories are built to produce just one article. 
Specialization pays big dividends in added 
efficiency and lower operating costs. 


To get the best results every industrial storage 
battery must be designed to perform a particu- 
lar task. Specialization in designing and manv- 
facturing storage batteries to do the job has 
made the name Gould a tradition. 


No matter what the battery problem, Gould 
field engineers bring expert knowledge to 
on-the-spot investigations. Gould 
factories translate their findings into the proper 
instaliation. Here is a specialized service at 
your command. We invite you to use it. 











Specify GOULD Batteries 
Designed especially for air- 
craft service. Supplied either 
wet and charged, or dry 
charged. Engineers are in- 
vited to consult us for design 
or ofher special services. 
Write Gould at Depew, N. Y. 





GOULD STORAGE BATTERY CORPORATION, pverew, new york 


Builders of industrial batteries for every application. Sales and service offices in principal cities of the U.S.A. 
Factories at Depew, N. Y., North Bergen, N. J., Dallas, Atlanta, Chicago, St. Paul, Leavenworth, Los Angeles 











You Can’t Write 
Profits In Red Ink 


(Continued from page 116) 
































that this material frequently must he 


sold at “a substantial amount below 2: 
cost.” Federal termination officials are * 
| told, in many instances, that work in 
process must and should be sold as 
verap. Rarely will delay in disposition as 

f such property result in any substan. f a 
tial saving to the government, and no §| 

, ie 
material should be retained in the hope J 
| that at some future date the property 
will have greater value. 

The same policy must apply ‘to ob- @ 
solete machinery and equipment. In JRL 
other words, the government plans 4 
grand dumping party to clear its inyen- 
tory decks after the war. No wonde 
industry is worried over the astronomic- — 
al inventories of materials and equip- 
ment. ~ 

lo cover its taxes industry must hay 
eash. Tax reserves are set up to meet 
tax payments that come due long after TR paced 
the passing of the fiscal year on which J parts 
they are levied. Many ecmpanies are JR Marau 
foreed to make eurrent use of funds = 
represented by these reserves. Then oo 

: . pee tank ¢ 
they have to depend upon future earn- IR and ft 
ings or liquidation of assets for cash J sheet: 
with which to pay taxes. impor 

Some corporate officials feel this is JJ The h 
such a hazardous practice that they re- design 
fuse to do it. Rather, they restrict cur- Mires 
use to do it. Rather, they restrict cur JR tures 
rent operations, if necessary, to permit [J weldin 
setting aside of cash to meet these pay- J emer 
ments to Unéle Sam. But ean you ey 
° ° ° > ° eye 0 ' 
imagine the aireratt industry curtailing pin 
war operations as a means of solving Bing th 
its highly unsatisfactory cash position! JJ of pre 

Urgeney of war production required fj Patent 
the aireraft makers t e not only tex so 

le alrera INakers TO use not ons x in an ¢ 
hut also other reserve money currently. 
recardiess of the dangerous voy ie while 
regardless of the dangerous postwal hours 
situation they are creating for them- J are bei 
selves. ‘0 stee 

alumin 


| 2, three representative aireraft manu 


| cerns alone had current tax liabilities 





As shown in the ae¢éompanying Chart 






) 

facturers who have completed 1942 re 
negotiation had free cash of $299,788, 
(OO at the end of 1942 to meet govern- 
ment taxes and renegotiation payments 
of $385,742,000. Thus these three con- 


of $85,954,000 above and beyond their 
cash resources at that time. 

On the other hand, this chart als 
shows that a similar number of proll- 
inent automotive and steel companies 
had eash of $114,831,000 and $207,237- 
000, respectively, in ercess of their tu 
requirements at the end of 1942. 

But what of postwar reserves? The 
record shows (Chart 3) that these same 
three aireraft companies had tota! pos 
war and contingency reserves of $34 
399,000 at the close of 1942 while the 


three motor car companies had $11; 
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i 
Faced with a severe shortage of extruded 
parts which threatened the production of 
Marauder bombers. Martin tool engineers 
found the answer in the spotwelding of 
heavy aluminum stampings. Parts such as 
tank door ribs, wing ribs, spars, longerons 
‘aTl- HB and fuselage formers are now built up from 
cash JB sheet metal parts in gauges hitherto thought 
impossible to spotweld. 
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's js 9 The huge machine doing this job, has been 
designed and developed by Sciaky to weld up 
to two thicknesses of .187” aluminum. Fea- 
tures which have proved so successful in the 
mit welding of lighter gauges are employed. The 
pay- tremendous power required (a flow of 100,- 
000 amperes) is compensated for by the use 
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‘ise (°% STORED ENERGY, which delivers in- 
mS stantaneous welding current without disturb- : 
Vile & ing the plant's power system. Precise control 
ion! 98 Of pressure is accomplished by the Sciaky : 
tired fp Patented’ VARIABLE PRESSURE CYCLE : 
“tog. Ig Thich regulates pressures: up to 12,000 Ibs. 
‘ & in an automatic sequence. ) 
ntly. 
| While this machine is being operated twenty 
twal ‘ . | 
hours per day on production, experiments : 
heul- J are being conducted to prove its adaptability ! 
to steel armor plate, as well as other heavy 
‘hart aluminum parts. 
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anies TYPE PMCO5S-1 SCIAKY ELECTRIC RESISTANCE SPOTWELDER, 240 KW. 
937. Welding capacity: Aluminum and other alloys or corrosion resisting steels 
» ta in thicknesses of from .040” minimum up to and including .187” maximum. 
Speed: 40 spot welds per minute on two thicknesses of .040” of light alloys 
The - 
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$34- Manutacturers of a Complete Line of 
e the A.C. and D.C Electric Resistance Welding Machines 
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4915 W. 67th Street, Chicago, 38, Illinois 
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our DOORWAY TO GREAT OPPORTUNITY as an ee 

A 

AERONAUTICAL ENGINEER <! 
$60, 

Unit 

Join the young men at the Spartan begi 
College of Aeronautical Engineering me 1 
who are preparing themselves for a the 
lifetime professional career. Take ter— 
advantage of Spartan’s superior spe- aside 
cialized training that can qualify $3,0( 
you for higher grades and ratings De 
when called to military service .. . oF 
that can prepare you for a promi- 
nent position in the great post-war ¥ 
aviation industry. tion. 
Aeronautical Engineers are urg- the | 
ently needed now! There will be a steel 
continued demand for such profes- peak 
sional skill as America marches to uets 
world leadership in aviation after long 
victory. ferre 
‘ moto 
Thoroughly experienced and airer 
highly educated engineers who have outp 
had practical experience in the in- slum 
dustry are ready to instruct you at half 
Spartan. Shop courses are taught by they 
instructors with U. S. Government If 
certificates in their subjects. The lower 
Spartan Engineering Building is the “in 
most modern to be found at any avi- ie 
ation school in the country. In 20 pe 
months you can earn your degree c 
of Associate in Arts in Aeronautical zatio: 
Engineering. perio 
The Spartan College of Aeronauti- It 
cal Engineering (Div. of the Spartan ploy: 
School of Aeronautics) is a private oP 
school member of the Oklahoma -! 
System of Higher Education and is mm 
recognized and accredited by the ol 
Oklahoma State Regents for Higher 4 
Education. woul 
_ essen’ 
Whatever type of aviation career = the r 
you choose Spartan oficrs you ad- 2 sz ing | 
vantages obtainable at no other ; ela. might 


upon 


school of its kind. Select the course ; 
situat 


in which you are interested by 
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checking the coupon below. Next on 
semesters start Jan. 3rd and March equit: 
25th. Act now! eurre 
* (Above) Entrance to the Spartan College of Aeronautical Enginesit =, 
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SPARTAN SCHOOL OF AERONAUTICS—CAPT. MAXWELL W. BALFOUR, Direct me that ¢ 
Address Dept. Al03, Tulsa, Oklahoma Pex CHECK COURSES YOU PREFER ; L37 
Send me your new Catalog, describing in deta’l the SPARTAN courses I have checked, 1 Aeronautical C) Instrument Techn! os 

also stating tuition and living expenses. Oo poe apt t o aatine Pilot with 
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y28,000 and the three steel concerns had 
$162,548,000. 

All the aircraft companies put to- 
gether had postwar reserves of around 
$60,000,000 last year. In contrast, 
United States Steel alone was able to 
begin setting aside $25,000,000 annually 
jn 1941 to cover reconversion costs. In 
the first three months—just one quar- 
ter—of this year, General Motors set 
aside $7,600,000 while Chrysler laid by 
$3,000,000 in postwar reserves. 

Donaldson Brown, member of the 
finance committee of General Motors, 
told the House Naval Affairs Commit- 
tee last spring that his company “has 
no cause to complain about renegotia- 
tion.” That is understandable to say 
the least, since both the automobile and 
steel industries may look forward to 
peak production of their civilian prod- 
ucts when the shooting is over. The 
longer the war lasts the larger the de- 
ferred backlog for steel products and 
motor cars becomes. In contrast, the 
aircraft makers may see their current 
output of around $1,000,000,000 a month 
slump to less than $500,000,000 a year— 
half as much production in a year as 
they have now in just a month. 

If the aircraft industry is not al- 
lowed to build up postwar reserves 
worthy of the name before taxes and 
renegotiation, the truth is that many 
small concerns may fail and the larger 
companies will face an exceedingly dif- 
fieult job of holding their labor organi- 
tations together during the critical 
period after the war. 

It should be remembered that em- 
ployment in the aircraft industry has 
jumped from 30,000 to 1,600,000 in the 
last four years and is headed towards a 
2,000,000 peak, provided the workers 
ean be found. 

If Congress and the administration 
would allow adequate reserves for this 
essential industry—in peace as in war— 
the results would go far toward “help- 
ing labor’s mood.” And management, it 
might be said, has failed to impress 
upon labor what this postwar reserve 
situation means in job security. 
Although the book ‘values of aircraft 
equities have risen rapidly, the ratio of 
current assets to current liabilities and 
their cash positions are anything but 
satisfactory, judged by accepted stand- 
ards. Wall Street knows this and the 
American investor knows it. 

A glance at the market price of some 
of the prominent aircraft companies 
shows that the stock market is so com- 
pletely unaware of their “prosperity” 
that their stocks are selling from 3.59 to 
137 times 1942 earnings, as compared 
with the usual ratio of selling at. ten 
mes earnings. This point is brought 
out in our accompanying Table I. 

What does the average investor think 
of the sireraft shares these days? A 
Survey 0; investment dealers throughout 
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the country, recently made by Hugh 
W. Long & Co. of Jersey City, showed 
that 64 percent thought the automobile 
industry had the best postwar prospects 
while 44 percent agreed that the air- 
eraft manufacturers, had the least at- 
tractive prospects. 

What do some of those in the indus- 
try itself think? National Aviation 
Corp., the largest aviation investment 
trust and noted for its capable manage- 
ment, decided to make investments in 
industries outside the aviation field for 
the first time last year. That action, 
stockholders were told, was taken to 
“serve the best interests of your cor- 
poration.” Thus automotive, electric, 





rubber, and oil stocks are in National’s 
portfolio for the first time, while avia- 
tion holdings have been reduced quite 
substantially. 

What the stock market is saying 
about the aireraft stocks in what the 
standard financial advisory services are 
constantly reiterating: “These stocks 
have little attraction at current prices.” 

This does not mean that the future 
of aviation is not bright in the postwar 
years, for everyone knows it is. It 
means that the industry’s problems of 
readjustment to peacetime production 
have not begun to be solved. And it 
means that talk of “excessive” war 
profits is pretty far-fetched. 























How Plane is Lifted from 
Assembly Line Cradle... 











"GLOBE ASSE 


_ Speeds Curtiss ‘‘C oF mandos”’ on Their Way ~ 
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ABLY LINE HOIST 








GLOBE’S varied types of Hydraulic Airplane 
Hoists provide the answer to plane manufac- 
turer’s individual lifting requirements for faster 
plane production or easier plane service. Here, 
for instance, is how Curtiss-Wright uses a Globe 
Type A-90 Hoist to speed Curtiss C-46 “Com- 
mando” transports off the production line. 

An assembled plane, reaching the end of the 
SS line on its cradle “C” (Fig. 1), is 

potted over tail wheel platform hoist “A” and 
two forward platform hoists “‘B” set in floor pits. 

Platforms “B” are lowered (Fig. 2) to permit 
landing gear to be extended into pits and locked 
in landing position. Platform “A” rises to contact 
tail wheel. Forward platforms “B” now supporting 
plane’s wheels (Fig. 3) are raised to flush floor 
level, lifting plane clear of cradle, which is then 
removed. Rear platform is lowered to floor level 
and plane rolls off the line on its own landing gear. 

This and other types of Globe Airplane Hoists 
also make it easy to “flight-position” a plane for 
adjustment, calibration and service to landing 
wheels, controls, armor and instruments. 

For additional information or engineering con- 
sultation service, write Globe Hoist Co., Mermaid 
Lane at Queen Street, Philadelphia, mentioning 
this advertisement. 


GLOBE HOIST COMPANY 


Philadelphia, Pa. Des Moines, lowa 
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HYDRAULIC AIRPLANE HOISTS 
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Powered Hoists. 





requiring male labor, 





pense 


or rope compounded 


tip control 


@ Do not require skilled 


reduced worker fatigue 


Industry.” 





ST. LOUIS @ 


x If you are considering employ- 
ing more women in your plant, you 
| can convert most manual lifting oper- 
ations, make tough jobs easy, and 
speed up your output with Curtis Air 


Many heavy lifting jobs, formerly 


accomplished ‘quickly and easily by 
women, using Curtis equipment. 


Curtis Air Hoists provide these 
important advantages: 


@ Smooth, fast, accurate control of loads 


@ Low first cost — lowest operating ex- 
@ Light weight — pendant, bracketed, 


@ Immunity to abuse or overloads 


@ One-man or woman operation—finger- 


Hundreds of war production plants 
have increased production efficiency, 


sands of man-hours by solving many 
material hoisting problems with 
Curtis equipment. Write for full in- 
formation and free booklet,‘‘How 
Air Power Is Being Used in Your 


Conserve Metals — 
Buy War Bonds 


NEW YORK °¢ 





with CURTIS AIR HOISTS 


may now be 
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CURTIS j 


CHICAGO ¢ SAN FRANCISCO ¢ PORTLAND 


CURTIS PNEUMATIC MACHINERY DIVISION of Curtis Manufacturing Company 


19 


@ Please send me your 
free booklet, ‘How Air 
Is Being Used in Your 
Industry,’’ and further 
details concerning Cur- 
tis Air Hoists. 
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57 Kienlen Avenue, St. Louis, Missouri 





Long Range Airerait 


(Continued from page 155) 









































a 1,000-1,200 hp. engine, 56 in. for 4 
1,300-1,500 hp. engine, 60 in. for 1,709 
hp., and 65 in. for 2,000 hp. 
Furthermore, tip floats have bee, 
supposed retracted inside the engine 
nacelles, with the effect of Reynolds 
number compensated for any increase 
of drag generally allowed for interfer. 
ence and irregularities. Hence the drag 
data in our Table III. 
Values thus obtained (and as tabulat 
ed in column 8 of Table III) have heey 
plotted vs. the corresponding values of 
total bhp. on Fig. 4. The points such 
as A, B and C (where the dotted curves, 
joining whichever of these values per. 
tain to the same value of wing area, 
intersect the first and corresponding 
curves of bhp. vs. minimum parasite 
drag) represent the solutions which ean 
actually be obtained through this study's 
numerical value technique. 
It is then possible to draw the loeu 
of such points as a curve of minimum 
parasite drag (actually obtainable) vs, 
wing area, as shown in Fig. 5. It should 
be remembered that for each point 
taken on this ‘curve, the aspect ratio, 
the maximum required bhp., as well as 
the load of fuel necessary for the cross. 
ing, are predetermined by the preceding 
diagrams, in order to satisfy the system 
of equations imposed by the problem. 
The next step consists, we know, in 
estimating the weight quanties W.+W; 
for the various combinations of charae- 
teristics defined by that locus of solv- 
tions. This has been done using the 
empirical Weight Formula 5 mentioned 
previously, the successive steps of the 
computation being given in Table IV. 
For the sake of simplifying the con- 
putation, we have assumed that the geo 
metrical aspect ratio considered in the 
estimation of the structural weight was 
equal to the virtual aspect ratio Re. For 
an accurate evaluation of that weight, 
it would be necessary to consider the 
geometrical aspect ratio as equal 10 
R. 
e 
e being the airplane efficiency given by 
empirical curves as function of Re and 
Coe. Curves drawn from these resul 
on Fig. 6 show, finally, the variation 
of that part of the plane’s variable 
weight is mostly a wing area functiot. 
Optimum value is found to correspon! 
to a wing area of 3,575 sq. ft. How 
ever, since we shall consider the s0lt- 
tion closest to this which ean be built 
around existing engines, we shal! choos 
3,560 sq. ft. which, according to curvé 
3 and 4, corresponds to 8,000 hp. 
four engines of 2,000 bhp. each. — 
Of course, it is advisable, when doit! 
this, to choose a wing area value slightly 
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THE FRONT COCKPIT IS EMPTY TODAY 


Body-english substitutes for the 
voice tube. 


Another Cadet has just now been waved off 
THUNDERBIRD FIELD... off on that big step 
toward his wings... his first solo flight. 
Yes, the front cockpit is empty today. But 
the instructor has put in his place something 
now far more important to the student. 


It's Confidence. The kind of confidence that 
comes to the student who knows he has been 
taught well... schooled soundly. 


~ 


THUNDERBIRD FIELD-FALCON FIELD-SKY HARBOR-THUNDERBIRD II 
TRAINING THE FINEST FIGHTERS TODAY, 


CONTRACTORS TO THE UNITED STATES GOVERNMENT ~ UNITED STATES ARMY + UNITED KINGDOM GOVERNMENT 
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To build such confidence takes not only fine 
planes and equipment but outstanding men 
... instructors with skill and knowledge that 
inspire and command respect...and with the 
ability to instill their personal “know-how” 
in the students. 


Such are the civilian instructors at SOUTH- 
WEST. The oldest is 49 years...a combat pilot 
in World War 1. The youngest is 21. All to- 
gether our instructors have an average flying 
time of 1356 hours. Ten times that required 
of the cadet to complete his entire training. 


THE FINEST FLYERS TOMORROW 


Instructors Like These are another example 
of the kind of facilities provided under the 
Army Air Forces-Civilian Schools program 
for safe, speedy, confident, training. And man 
for man... plane for plane... SOUTHWEST is 
equipped to assist the Army toward its goal: 
“Always the most competent Air Forces in 
the world.” 


A 


SOUTHWEST 
AIRWAYS 


Phoenix, Arizona 
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MAILING LISTS THAT WORK. - - 


McGraw-Hill Industrial Mailing Lists are a direct 
route to today’s purchase-controlling executives 
and technicians in practically every major in- 


dustry. 


These names are of particular value now when 
most manufacturers are experiencing constantly 
increasing difficulty in maintaining their own 


lists. 


Probably no other organization is as well 
equipped as McGraw-Hill to solve the compli- 
cated problem of list maintenance during this 
period of unparalleled changes in industrial 
personnel. These lists are compiled from exclu- 
sive sources, based on hundreds of thousands of 
mail questionnaires and the reports of a nation- 
wide field staff, and are maintained 
on a twenty-four hour basis. 


Investigate their tremendous possi- 
bilities in relation to your own prod- 
uct or service. Your specifications are 
our guide in recommending the par- 
ticular McGraw-Hill lists that best 
cover your market. When planning 
your industrial advertising and sales 
promotional activities, ask for more 
facts or. better still, write today. No 
obligation, of course. 


Mc GRAW-HILL McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL LIST SERVICE DIRECT MAIL DIVISION 
330 West 42nd Street New York, 18, N. Y. 
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under, rather than slightly over, the 
wea of minimum weight, since this is 
ydvantageous both from the point of 
sew of safety (because of a lower 
value of power loading) and because 
of increase in performance, since the 
average cruising speed would be higher. 
In this case, and assuming a takeoff 
power of 2,200 hp. per engine, the 
asic characteristics would be— 
Wing loading: 
150,000 
Power loading at takeoff: 
150,000 
8,800 
Average cruising speed: Ve (True 
airspeed at sea level.) is 128 mph. 
Necessary fuel load: Wr = 56,000 Ib. 
with also: 


= 42 lb. per sq. ft. 





= 17 lb. per hp. 


R, = 9.2 
Cy. = 0269 Co. = .054 CL. = .88 
.88 


From Equations 3 and 6 we may 
now obtain the variation of optimum 
airspeed (speed at max. L/D) with the 
plane gross weight, at sea-level, 5,000 
and 10,000 ft., as well as the variation 
at the same altitudes, of the required 
brake horsepower. (See Fig. 7.) 

As for fuel economy, we know that 
the average specific consumption of 
42 which we have adopted will be real- 
ed with modern engines only as long 
as they are used between certain limits 
of the ratios of their total rated power 
—let us say, for example, between 40 
and 55 percent. We can deduct from 
such curves “advisable zones’ of utili- 
tation in power and altitude, as shown 
in shadowed portions of diagram. 
Thus, we see that it would be advis- 
able to start the flight at low level and 
fnish it at high altitude. This is all 
the more true, since less fuel will be 
required to climb to the higher alti- 
tudes when the gross. weight of the 
plane has been reduced by partial eon- 
sumption of the fuel load. The opera- 
‘or may, of course, be obliged, on 
account of the wind and other meteoro- 
logical conditions, to choose another al- 
itde than that recommended. Such 
diagrams, which should be also extended 
‘0 different wind conditions, are 
uevertheless useful since they may en- 
able him to analyze all the possibilities 
sf plane and power plant adaption. 

As we have assumed, conservatively, 
that the plane was constantly flown at 
the optimum airspeed for calm air, 
trespective of wind component, we now 
give a more precise method for per- 
formances in respect to wind. 
jeeonsidering Range Formula 1 
Part I) we ean easily see that if the 
Speed V is a variable to be chosen as 
f the wind component v, the 
Maximun' range will be obtained no 
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WELDON 


AIRCRAFT 
FLUID METERING PUMP 


DUAL-OUTLET 
UNIFORM DELIVERY 
a 
UNEQUAL PRESSURES! 


THE WELDON TOOL COMPANY 


PUMP DIVISION 2046 EAST 71st ST., CLEVELAND, OHIO 


























GATE GUARDS ARE 


DOUBLE THEIR EFFICIENCY 
WITH PEREY TURNSTILES 


Gate Guards are subject to fatigue, uneven effi- 
ciency and sometimes negligence—they’re only 
human. But—when reinforced with Perey Auto- 
matic Turnstile Systems their efficiency is 
doubled. They can devote full attention to inspec- 
tion—at entrance against saboteurs—at exit to 
prevent the unauthorized removal from the plant 
of expensive, and Aer gan en tools, PEREY SYSTEMS 
precision instruments and records. 

CONTROLLED SPEED permits the easy flow ARE STANDARD 
of employees through the turnstiles as fast as EQUIPMENT IN 
they can walk—or stops instantly on emergency. 

The guard’s authority is backed up by this subtle Aircraft Plants 
combination of psychological and physical influ- Navy Yards 
ences compelling better behavior. 















=m Shipyards 
War Plant Gate Protection involves technical \~ Wa 
——— that must be solved correctly. Perey ~~ Arsenals & 
ngineers will help you design a system that Wear Plants 


will best fulfill your desired function. Write for 
booklet 


PEREY TURNSTILE CO. WAR PLANT DIVISION PARK AVE, 4Oth ST., NEW YORK WY. 
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AIRCRAFT 
PRODUCTION! 


Intricate drop forgings, fash- 
ioned of highly stressed steel, 
more and more are being used in 
American aircraft manufacture . . . 
specding up Uncle Sam’s produc- 
tion! 

Our newly developed ‘air-forge’ 
is pouring thousands of drop 
forgings onto the production lines 
of more than 50 airplane manu- 
facturers. 


e DESIGN 
e ENGINEERING e MANUFACTURE 








AIRGHAFT 
MECHANICS ING 


| Colorado Springs, Colorado | 
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longer when flying at max. L/D but at 
an angle of attack so produet of 
V-—v 


L/D X yp 


s i maximum, considering that: 
Cop = Co, + C., 
and since C,', the indueed drag coeffi- 
cient, is equal to 
C2 
— then— 
rR, 
Ci? 
Co = a 4 (C.; and 
L Ce eh 
D>” Co G Cu 
We thus have to find the maximum of 
the quantity 
wR, C1. Viv 
Q = 


=. V 


vy =24/20W 
S:C. 


This can easily be done by drawing 
the eurves Q@ = f(C,) for a certain num- 
ber of values chosen for v, such as 
+10, +20, +30, ete. 

Applying this method to the preced- 
ing example, we find that the optimum 
values of C,, for the plane at full gross 
weight, are .8, .7, and .6, respectively, 
for wind components of —10, —20, and 
—-30 knots (instead of .88 found in the 
ease of calm air). Repeating this for 
a certain number of gross weights will 
make it possible to draw all the corre- 
sponding required power curves. 

Although the application of the pro- 
posed method to the example under 
consideration has been somewhat over 
simplified and would in actual practice 
require considerable more eare (espe- 
cially in the evaluation of the minimum 
parasite drag as well as of the struc- 
tural weight of the different solutions) 
the results give interesting deductions. 

One of the main lessons is how illu- 
sory it now appears to attempt to esti- 
mate the influence of certain fundamen- 
tal factors, such as wing loading and 
aspect ratio, on the operational charac- 
teristics of a design. Within the limits 
of a satisfactory solution for a long- 
range design, these factors appear 
closely related and should not be con- 
sidered independent variables. 

Furthermore, from the point of view 
of payload analysis, it is not only their 
influence on aerodynamic performances 
which counts but also on_ structural 
weight and fuel load needed. 

All that ean be said about this ap- 
parently, is that within the relatively 
close and usual limits of the coefficient 
Coe, Fig. 3 shows that the optimum 
aspect ratio will be as much smaller, 
as the wing loading, and therefore the 
speed, are higher. 

What is most clearly demonstrated is 
the outstanding importance of the para- 
meter Cpe and the very definite advan- 
tage, from whatever point of view we 
consider the projected: design of reduc- 
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How these Uniform Tube Walls 


help to Improve Products 
and Speed Production 


Welded Stainless Tubing... with uni- 
form walls... was pioneered by 
Carpenter. And here are some of the 
ways in which Carpenter Welded 
Stainless Tubing can help you 
lick tough design or produc- 
tion problems: 


1 LIGHTER GAUGES can be used 
* without sacrificing strength. 


2 EASIER BENDING, flanging, cut- 
ting, welding, etc. with uniform 
walls. 


3, NO “THIN SPOTS” to give cor- 
rosion or heat scale a foothold. 


4 WEIGHT IS SAVED by using less 
* metal to sustain a given weight or 
pressure. 


5 MORE COMPACT ASSEMBLIES 
‘ possible with strong and uniform 
walls in lighter gauges. 


Take advantage of Carpenter’s diver- 
sified experience with production- 
engineering problems involving the 
use of tubing. Drop a line to our 
Metallurgical Department when you 
need technical data—or when you 
could use fabricating help. 


4 


At Your Fingertips eT 


Here is useful information to help you get 
the most from Carpenter Welded Stainless 
Tubing. A note on your company letterhead 

a3 will bring you this data on 
physical properties, diameters 
and gauges, special shapes, 
specialty tubing, etc. Ask 
for your free copy toda). 





THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division, Kenilworth, N. J. 


WELDED 
STAINLESS TUBING : 
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INVASION 


[+s the zero hour—time to strike at Axis 
bases. Mechanized equipment of all types 
is ready for action—jeeps, tanks, trucks, 
half-tracks, motorcycles, Flying Fortresses, 
fighter planes, dive bombers, invasion barges 
—ready to let loose their man-made Hell 
against the armies of the oppressor nations. 


Every piece of equipment is perfection 
itself. Skilled mechanics have spent countless 
hours readying each unit so that there can 
be no possibility of mechanical failure—so 
that lives will not be sacrificed needlessly 


because of equipment short-comings. 


It’s a 10-to-1 bet BONNEY TOOLS played a 
leading part in making sure of that perfection 
—helped the mechanics do their job quickly 
—easily—well—because BONNEY TOOLS are 
being used by every branch of the Armed 
Forces. Standard, original equipment with 
tens of thousands of engines produced by 


BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. 


















leading aircraft engine manufacturers — 
BONNEY TOOLS have been selected because 
their quality has been proved on the testing 
ground of time—dquality that has earned them 
the reputation ‘‘the finest that money can 
buy”’. 


Wherever America’s Fighting Men may be 
—BONNEY TOOLS will be found helping to 
keep mechanized equipment in perfect me- 
chanical condition—doing it quickly—easily 
—well. 
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DOES YOUR X-RAY INSPECTION SHOW 








VITAL DETAIL MISSED WITH 
ORDINARY ILLUMINATION 


HE are two views of the same X-ray film. The only differ- 
ence is in the illuminators—an ordinary illuminator in 
One instance, a KELEKET High Intensity Illuminator in 
the other. 


But what an improvement the KELEKET illuminator makes 
in the accuracy and fidelity of your X-ray inspection! Now no 
flaw can escape notice—with every inch of a 14” by 17” film 
brilliantly lighted! And for extra-close inspection of critical 
areas, a 3-inch spot gives four times the illumination of the 
large front surface. 


Ordinary illumination may be adequate for films of 1.5 
density or less, but the KELEKET High Intensity Illuminator 
makes it possible to use film of up to 4.0 density and beyond, 
with a marked improvement in radiographic contrast. 


And for viewing film of varying densities, a stepless voltage 
control supplies optimum illumination for each density. For 
full information on the KELEKET High Intensity Illuminator, 
‘write for Catalog F-11 today. 








KELLEY-KOETT MFG.COMPANY 


24010 WEST FOURTH ST., COVINGTON, KY. 





VITAL DETAIL CLEARLY SEEN WITH 
KELEKET High Intensity ILLUMINATOR 
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For inspecting critical areas, this 
3” spot gives four times the illumi- 


» nation of the large surface. 


PIONEER CREATORS OF QUALITY X-RAY EQUIPMENT SINCE 1900 
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ing this coefficient to its minimum pos- 
sible value. 

From a careful analysis of Figs. 1 to 
4, it appears indeed that both the strue- 
tural weight and the necessary fuel load 
are being reduced because lower values 
of Cre permit solution of the problem 
sith less aspect ratio and less power. 
The speed—although this is not a 
primary consideration—also varies in 
the right direction. 

Of course, if the speed were of pri- 
mary consideration the solution would 
be quite different; then a higher wing 
loading and lower aspect ratio would 
be desirable. 

From the point of view of sound eco- 
omie operation it therefore appears 
at some sort of compromise is neces- 
sary between the two solutions—of in- 
reased fuel load, on the one hand, and 
f increased structural weight (due to 
larger wing area and aspect ratio) on 
the other. 

The criterion of value for such a com- 
promise would consist precisely in find- 
ing such a wing size and shape that the 
total power required for takeoff be used 
at its best efficiency in long range cruis- 
ing. And that, of course, has been ‘the 
main object of this study. 
Before closing it, however, we wish 
to diseuss a few points which frequently 
sem to be confusing; viz., the altitude 
ect. and the optimum number of en- 
ines, 
The first of these can best be under- 
stood if we remember that maximum 
range or maximum payload on a given 
fight are, in the last analysis, essentially 
2 function of the average mileage ob- 
tained per unit load of fuel burned, a 
atio which can be expressed: 

¥. 
BHP, X c 
(BHP. referring to the ayerage value 
f power used in eruising). 
Considering first the case of calm. air, 
nd disregarding also for the time being 
ny altitude influence on the over-all 
ower plant efficiency, it can easily be 
hown that the above ratio will not be 
flected by variation in the specific 
roperty of altitude, which is air den- 
ity. Whatever the altitude, the plane 
mill indeed be flown at a constant angle 
f attack (for best L/D) or, other things 
fing equal, at constant indicated air- 


peed : — 


p 
nd since, from Equation 3, 


BHP, = K X V3 X \2 
p 
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s a constant, the ratio of those 
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Electricity for Any Job Anywhere 


ONAN GASOLINE DRIVEN ELECTRIC GENERATING PLANTS provide 
power and light for aviation and aircraft work, for all applications where 
electricity is not otherwise available, and for emergency service. 







Theyre doing a war winning job on all the fighting fronts. 


Sizes from 350 to 35,000 watts. 50 to 800 cycles, 110 to 660 volts, A.C.—6 to 4000 
volts, D.C. Also dual A.C. and D.C. output models. 


Your inquiry regarding present or post-war needs will receive prompt attention. 
D. W. ONAN & SONS, 1199 Royalston Ave., Minneapolis, Minn. 













SWAN does best! 


E’RE old hands at this business of bending and 
fabricating pipes and tubes. Many leading manu- UL 
facturers consider us experts in our line, and give us 
all their pipe and tube bending, coiling, expanding, 
flattening, brazing and welding to do. 

















SWAN is equipped to handle all types of metals. And 
all kinds of jobs, from machine bending on a large 
scale production basis to hand bending on a small 
scale for experimental work of a confidential nature. 


We do designing, too, and assembling and testing. 
qc Take advantage of our free advisory engineering 7 5 
service to help you with your problems on any of the 
operations mentioned above. Write today for sugges- 
tions on any job in connection with the type of work 
we do. 


SWAN ENGINEERING COMPANY, INC. 


744 Frelinghuysen Avenue, Newark #5, N. J.) 
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DIE-CUTTING of Booth felt 
parts is a precision job... often 
to tolerances in thousandths of 
an inch. Every die in the vast 
Booth stock is accurate. Each 
Booth-designed machine has its 
skilled operator. Tothecontrolled 
qualitiesin Booth “*prescription”’ 
felts—made to suit your individ- 
ual requirements—add precision 
cutting. Exact duplicating of any 
felt part, re-ordered after a lapse 
of time, is considered a feat. 
Booth does it consistently. 

THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, Il. 


APPLICATION CHART AND SAMPLE 
KIT . . . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 


72 
4/0 
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In other words, and contrary to what 
is too often believed to be the ease, the 
reduction in air density accompanying 
an inerease in altitude, should not in 
any way modify the maximum range or 
the maximum payload of a plane flying 
a given route. Under the conditions 
specified above, the plane will fly faster 
but will also burn more fuel, and the 
mileage per unit of fuel consumed will 
thus remain unchanged. 

Therefore we may say that, with the 
same load of fuel, in long range cruis- 
ing, a plane will fly faster, in propor- 
tion to. the.altitude factor 


\" 
i) 
but wall not fly farther. 

On the other hand, there are two 
other factors which may influence the 
range performance at altitude: The re- 
sulting variations in the over-all power 
plant efficiency, and meteorological con- 
ditions. 

As to the power plant, altitude may 
effect the range through a variation of 
the ratio 


n 


: 
of the propeller efficiency to the specific 
fuel consumption. 

As we have already pointed out in 
reference to the curves of Fig. 7, when 
cruising at best L/D there is always an 
optimum altitude at which the power 
required can furnish the best value for 
this important power plant factor. But 
this continuous change in altitude re- 
commended in proportion to the reduc- 
tion in gross weight, other things re- 
maining equal, is something quite differ- 
ent from comparing two flights made 
constantly at two different altitude 
levels. Here it is the mean values of 
the ratio 


n 


c 

pertaining to each flight which must be 
compared, and in that respect, experi- 
ence shows that with present aircraft 
engine characteristics, there is not much 
to gain by flying at a higher altitude. 

As a matter of fact, any favorable 
tendencies which might be expected in 
that direction, seem to be more than 
offset by several factors which inter- 
vene: The excess fuel consumption in- 
herent in any climb, the tendency—not 
yet well defined—to a certain increase 
in specifie fuel consumption with alti- 
tude, and the loss of the power required 
to drive any mechanical supercharger 
above critical altitude. Actually, from 
the point of view of powerplant over-all 
efficiency, the net result of flying con- 
stantly at higher altitude is an appreci- 
able drop in the average mileage per 
unit of fuel consumed, thus a reduction 
in maximum range or payload. How- 
ever, it is not impossible that in the 





ALL-STEEL 


STANDS 


Built Specifically to Carry 
Challenge Surface Plates 


@ This wheel equipped, all-steel 





Stand has been developed to 
meet the growing need for flexi- 
bility in Plant Production lines. 
Made in three standard sizes 
(18"x24", 24"%24", 24"x36") 
this arc-welded all-steel Stand 


4 forms a solid base for Challenge 


Surface Plates and will accom- 


modate many Plates other than 


Challenge. 





OR STATIONARY MODELS = 


| - AVAILABLE IN EITHER PORTABLE 


The same models are also ob- 
tainable as stationary units (with- 
out wheels). Prompt shipment 
can be made. Write for prices. 





aay LATEST CATALOG 


pet de illustrates and describes 
| complete line of Challenge 
Precision Equipment. Send 
for it today! 463 
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GRAND HAVEN R20 SF MICH., UcS.A 























WAR-TIME PRODUCTION SPEED 


ONE-OF-A-KIND 
PRESSING JOBS! 
> 


The high-speed efficiency which 
Denison HydrOlILic Presses show on 
straight production-line work, can be 
closely approached on small-lot oper- 
ations. Operating features of the new 
150-ton HydrOlILie Straightening 
Press shown here are typical .. . 
this press enables your operator to 
select the exact pressure needed for 
each different operation without 
making adjustments (stroke and 
pressure limits may be pre-set if 
desirable). Through a single, “feel- 
the-action”’ lever, he has full control 
of both movement and power of the 
ram at every stage of the operation 
. the pressure gauge shows him 
exact tonnage being exerted at all 
times. 
When the control lever is released, 
the ram returns immediately to full 
daylight opening (or to the pre-set 
upper stroke limit). Hydraulically 
held in the up position until the next 
operation, there’s no “drift.” 
Like all Denison Presses, DLSC2 is 
fully self-contained. Yet all working 
parts are easily accessible. This clean- 
cut, compact press has rounded cor- 
ners and edges for maximum safety. 
Ample toe space permits the oper- 
ator to avoid hazardous “leaning-to- 
the-work.” 
DLSC2 Presses are available with 
either hand-lever or footpedal con- 
trol, or both. Working pressures 
range from.15 to 150 tons. Four 
sizes offer maximum capacities of 25, 
50, 100 and 150 tons. For complete 
details, call your Denison representa- 
tive, or write us today. 


Thee DENISON | 
ENGINEERING COMPANY : 
1160 DUBLIN RD., COLUMBUS, OHIO 
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Man-made 100-mile gales 


FOR ENGINE COOLING RESEARCH 





BEFORE PEARL HARBOR DeBothezat engineers designed 
and built huge, cavernous wind tunnels with giant ten- 
foot, staged fans for research on peacetime problems of en- 
gine cooling. When the war came, these tunnels were quickly 
put to duplicating the severe service conditions soon to be 
imposed upon combat vehicle engines. 






Current aircraft and postwar automotive vehicles pow- 
ered by ‘‘buried’’ engines of both air and liquid cooled de- 


signs present difficult engine cooling problems. 
ARTIST’S CONCEPTION OF TYPICAL VIEW a P 
inside a DeBothezat Wind Tunnel like those designed It was DeBothezat engineers who successfully air-cooled 


and built for leading automobile manufacturers. radial aircraft engines ‘‘buried’’ in the rear armored com- 
partments of U. S. tanks. Their accumulated experience 
has much to contribute to your engine cooling problems. 


DeBothezat’s modern aerodynamic laboratories are ably 
staffed with skilled technicians experienced in solving nu- 
merous difficult engine cooling problems. 





De Bothezat Division of 


American Machine and Metals, Inc. 
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uminum = alloy 


until used . 
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Fr ing station. 
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pliable. Forming 


load. 
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| Chicago — 201 N. Wells — RAN 3986 
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17S-T and 
T sheets and spars must 
protected from air-harden- 
just as 
ivets of the same alloys are 


KOLD-HOLD Aluminum 
heet Storage Units afford this 
rotection by pulling the sheets 
down to —20° F. just after the 
wenching process .. . and 
olding the sheets at this low- 
emperature level until they 
re ready for use at the form- 


Sheets are placed on end in 
the cooler . . . and rest on 
removable wooden racks. Free 
air circulation cools sheets uni- 
. . making them more 
is effected 
with less stress and strain on 
the metal, and tool and die life 
of the press is prolonged 
through reduction of shock 


| Send now for complete de- 


| 
New York — 254 W. 31st St. — PE 6-1161 


Los Angeles — 1015 W. 2nd St. — MI 4989 | 


Upper Darby — SHErwood 0622 


KOLD-HOLD MANUFACTURING CO. 


42N Gand Ave., LANSING, MICH., US.A. 








near future, the introduction of turbo- 
superchargers into more general usage 
will modify these conclusions. 

There remains the question of alti- 
tude effect due to the corresponding 
change in wind intensity. We have seen 
that the wind component v entered the 
range formula through the expressions: 

Vuaov Voto 
V“ BHP.XC 

Both of these show that the higher 
the cruising speed V, the less a con- 
stant wind v will affect the range. If, 
therefore, the wind was remaining con- 
stant with altitude, it would be advan 
tageous to fly high. 

Actually, except for occasional mete 
orologieal conditions, the wind compo- 
nent usually increases with altitude up 
to the stratosphere; within the altitude 
limits of present flights it thus becomes 
generally advantageous to fly high with 
a tailwind and fly low with a headwind. 

To be more specific, we can express 


vx 


the head-wind component at altitude 
which at an altitude of density p would 
be equivalent to a headwind component 
» at sea level, qualifying equivalent 
meaning in this case that it would not 
impair the corresponding sea level range 
and payload values. Such being the 
ease, the ratio 





by 


V-—v 
v 
would remain unchanged. However, ax 
the wind intensity usually increases 
with altitude at a higher rate than 


" 


except as in the aforementioned excep- 
tional cases, an increase in altitude will 
generally be unfavorable to long range 
flight into a headwind. 

To sum up, the only benefits which 
could be generally expected from in- 
creasing the average altitude of a long 
range flight, are a definite higher cruis- 
ing air speed in any wind and a certain 
improvement in range or payload if 
the plane thereby benefits from a more 
favorable tailwind. 

As to the optimum number of engines, 
we shall first examine, in the numerical 
example, the difference in payload be- 
tween the optimum four 2,000 hp. en- 
gine solution and the one, with six en- 
gines, nearest approaching it, which 
would be of 1,500 hp. each. This can 
be measured by the difference between 
the two weight values W.+Wr of each 
case, as given by curve 6, and is rela- 
tively small, since equal to 96,300— 
95,200 = 1,100 lb. 

Of course, the simplified view we 
have taken of these evaluations may not 
correspond exactly with the facts, in 
that the unit weight u, which has been 














MERICAN boys now bring their skill 
to new tasks, and under the scien- 
tific, thorough training of the Army, 
Navy and Air command are handling 
machines and instruments wherever 


our forces are fighting. 


Fortunately the vast resources of 
America permit us to furnish them with 
the best of everything — arms, mu- 
nitions, and equipment. 


Every Department of the Fenn plant 
is engaged in war production work — 
just like thousands of other industrial 
plants, and that is the job ahead. 
Sometime in the future the skill of our 
tool makers, machinists and engi- 
neers will be turned again to building 
special machines and other shop 
work for which FENN is well-known. 
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Fast Deliveries On 


um AVIATION 


302 MACHINE SCREWS 
340 DRILLED SCREWS 
‘tm ALUMINUM WASHERS 


ERE at Stronghold we are 
380 equipped to give you ex- 





385 traordinary service on those 
screw products you need fastest 
500 and in the largest quantities — 
2 weeks delivery on Aluminum 

501 Washers; 4 to 6 weeks on Machine 
504 Screws. Drilled Screws a Spe- 
cialty. Also stock deliveries on 


505 Steel Washers and Lock Washers 
in most sizes, 





506 
Write for fully illustrated 
507 : 
Aviation catalog. 
510 It's Faster to Telephone 
Call WHitehail 4680 


MANUFACTURERS 
SCREW PRODUCTS 


204 West Hubbard St., 
Chicago 10, Ill. 


Ask for Your 
Free Copy 
of the New 
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assumed constant, could really be some- 
what lower for the larger engines. 

On the other hand, in the estimation 
of the minimum parasite drag, which 
conditions among other things the fuel 
load Wr, we have admitted that the va- 
riation in drag due to the different en- 
gine installations, was simply a fune- 
tion of the diameter of the nacelles. 
We did not take into consideration that 
part of the drag variation due to the 
interaction effects of different nacelles 
with the part of the wings adjacent to 
them. Since some tests have shown 
that this interaction can have appre- 
eiable effects, it is conceivable—although 
a great deal depends on the relative 
thickness of the wing and the engine 
nacelle diameter—that the six-engine ar- 
rangement may not present as great an 
inerease over the four-engine arrange- 
ment as has been generally admitted. 

In any ease, any such increase will 
disappear or be greatly reduced the 
day—not so far way—when the wing 
will be thick enough to house the power 
plants more or less completely. There- 
fore, the variation in weight and drag, 
presented by a given type of plane 
when equipped with a varying number 
of engines, would furnish an interest- 
ing and worthwhile subject of study. 
This is the more evident if we notice 
that, in the case of our numerical exam- 
ple for instance, a six-engine solution 
could present over the corresponding 
four-engine solution a number of real 
advantages which should not be over- 
looked. 

There would be first an appreciable 
improvement from the point of view 
of safety, as, in the case of an engine 
failure during takeoff, the total avail- 
able power would be affected by only 
one-sixth of the original amount in- 
stead of by one-fourth. Also it would 
be found that the requirement of main- 
taining a minimum rate of climb of 300 
fpm. with only 70 percent of the total 
rated bhp. could be met by using only 
84 percent of the rated power for the 
six engines, as against 93 percent, or 
almost full throttle, for the four-engine 
plane. Moreover, this does not take into 
consideration the fact that the climb 
characteristic would be much less 
affected in the first ease since the disym- 
metrical attitude of flight resulting from 
a feathered engine would certainly be 
much less marked. 

Another advantage of the same nature 
would be apparent if, in the process of 
a long range flight, the plane had to 
continue for an appreciable length of 
time with one inoperative engine. 

Again, the excess of fuel required 
for such an eventuality, and taken on 
board before departure to the detriment 
of the payload, would certainly be less 
in the ease of a six-engine plan. 

Another real advantage offered by this 




























Getting into production quickly 
and maintaining or bettering 
required shipping schedules 
are the rule here at MERCURY 
... resulting from an experi- 
enced, skilled organization, 
specialized equipment and our 
own efficient tool department, 
giving a flexibility capable 
of speedily meeting changing 
requirements. 


aircraft surfaces 


A large section of our plants 
is devoted exclusively to the 
producing of aircraft surfaces, 
both all-metal and fabric 
covered-—fins, rudders, ailerons 
and other similar assemblies 
— without conflict with other 
departments devoted to the 
manufacture of aluminum 
fuel and oil tanks, airplane 
parts and accessories. 
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N cooperation with the technical agencies 
I of our armed services and those of the 
United Nations, as well as many aircraft 
manufacturers, Minneapolis-Honeywell engi- 
neers have developed and are producing a 
number of important new “Aids to Aviation.” 
M-H Aeronautical Controls and Equipment, 
such as the famed Automatic Pilot, developed 
and manufactured exclusively by Minneapolis- 
Honeywell, are in daily use in every war 
theatre. When the time comes, Minneapolis- 
Honeywell will be ready for peacetime aero- 
nautical problems. We therefore invite your 
future control problems on the basis that we 
have proved both our engineering and our 
manufacturing ability and can obviously help 
you with your future plans... Minneapolis- 
Honeywell Regulator Co., Aeronautical Divi- 
sion, 2792 Fourth Ave. S., Minneapolis, Minn. 


MINNEAPOL 


AERONAUTICAL 








AERONAUTICAL DIVISION 





















IS-HONEY WELL 


tMSTR URE HTS 


seo" megane 


oe wy 
Guay oa 
oie \" s 
= \ 

w 



























































i Perhaps you’d shudder—to think of riding over 
a bumpy, chuck-holed dirt road at 40 miles 
per hour astride a trailer loaded with 2 tons of 
treacherous T.N.T. 

Yet you’d have nothing to fear—for the airforce’s 
new bomb trailers carry big bombs as safely as a 
mother wheels her baby in a carriage. Designed 
and built by Saginaw Products Corp. in coopera- 
tion with the U. S. Army Ordnance, these sturdy 
trailers carry bombs from dump to magazine area 
and magazine area to plane. Over smooth or 
bumpy roads and singly or in trains they don’t 
bounce at the rough spots, tip at the turns, jack- 


How would you like to ride 


on a bomb-loaded trailer ? 





knife when reversed, or sway at top speed. 

To the Saginaw Products Corp., the problem of 
designing and building bomb trailers was not a 
new kind of problem. Ever since material handling 
became a major factor in industrial production, 
The Saginaw Products Corp. (formerly Saginaw 
Stamping and Tool Co.) has been designing and 
building time-saving money-saving equipment for 
conveying materials. The name SAGINAW has for 
years been synonymous with efficiency. 

When you are in the market for equipment to 
speed up the moving of materials in your plant, 
it will pay you to consult our engineers. 


(FORMERLY SAGINAW STAMPING AND TOOL CO.) SAGINAW, MICHIGAN 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 


Now, Wiry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
«  Jmakes power and welding cable. 





And just as Wiry Joe automotive 
© |cable won aname for quality, so, too, 

~ fhas Wiry Joe aviation cable. Every 
Jitem in the line is built to meet 
), |rigid Army and Navy specifications, 
_ Jand is produced under the Dostam 
method of manufacture for uniform- 


© |jity, dependability, high efficiency 
|jand long life. 
= =| Inquiries regarding wire and cable 
- .°_\ffor any type of service will be an- 
fee 


jl svered promptly. 
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Ignition Cable 


Starter Cable 


Avcilable in both shielded ond 


AVIATION CABLE 


THE CRESCENT COMPANY 
Pawtucket, Rhode Island 
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solution is the possibility of making 
better use of the total power by stop- 
ping two out of the six engines, the sym- 
metrical condition of flight remaining 
unimpaired, whenever the power re- 
quired from all engines to hold the best 
speed of L/D is so reduced as to be 
inefficient from the point of view of 
the power plant factor 

2 

c 

In fact this procedure was a common 
practice after 28 hr. of flight on the 
old six-engine flying boat used by the 
French Airline to survey the North At- 
lantie in the years preceding the present 
war. 

It was this experience together with 
the advantage of increased satety at 
takeoff which constituted the main ar- 
guments in favor of the six-engine solu- 
tion retained for the more modern 40 
and 70-ton boats built subsequently in 
France for the same services. 

Considering as secondary advantages 
that the slipstream effect which inter- 
sects a larger part of the wing area on 
the six-engine plane is a favorable fac- 
tor improving takeoff performances, 
and that the greater couple produced 
by the outboard engines would offer bet- 
ter maneuverability on the water, we ean 
recognize that four engines, however 
possible, are not necessarily preferable 
—as the present trend would indicate— 
to a larger number. 


Future Trends 


Therefore we are of the opinion that 
whenever it will not produce an exag- 
gerated increase in structural weight 
and minimum parasite drag, we shall 
witness, especially for the larger ma- 
chines of the future, a definite multi- 
plication of the number of power plants. 

Such, in our estimation, are the main 
considerations pertaining to the opti- 
mum solution of a long range airplane 
design. As we have seen, they are con- 
stantly related to the determining fae- 
tors imposed by a given type of opera- 
tion. 

Although they reveal the complexity 
of the problem, they also indicate that, 
with sound cooperation between opera- 
tion and construction (the two 
neering parties involved) a_ scientific 
solution can be arrived at in which the 
errors of personal judgment and com- 
promise will have been reduced to a 
minimum. 

This is the indispensable condition of 
success; also a fair guaranty of closing 
the gap which has too long existed be- 
tween aeronautical expectations 


engi- 


and 


| their realizations. 


Eptror’s Nore: The opinions expressed 
in this article are those of the author 
and are not to be considered as those of 
American Export Air Lines. 





















GREENOHMS 








Typical special mount- 
ing. Screw-stud Green- 
ohm for upright mount- 
ing. 


















Typ‘cal special ter- 
minal. Ferrule-termi- 
nal Greenohm. Var- 


ious lugs, pigtails 
and other terminals 
available. 


yx The advantages of those well-known 
green-colored power resistors found in 
quality instruments are now further extended 
by the wide choice of mountings, terminals, 
taps, combinations, etc. If the wide selection 
of standard Greenohms does not meet your 
more unusual needs, let us design and make 
special types precisely fitted to your require- 
ments. 








%& Write for catalog. Send along that resist- 
ance or control problem. 


ae 
CLAROSTAT 





CLAROSTAT MFG. CO., Inc. - 285-7 N. Gu» St., Brooklyn, N. ¥. 
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@ Used as a sole source of heat, 


Reznor Gas Fired Suspended 
Unit Heaters eliminate trans- 
mission loss of heat from a 
central heating plant. As aux- 
iliary equipment, they permit 
the main plant to remain out 
of service during mild periods, 
compensate for sudden de- 
mands during changeable 
weather, and avoid wasteful 
forcing in cold spells. Due to 
specially designed heat ex- 
changer tubes, Reznor Units 


move more warm air over 





America at War 
(Continued from page 117) 


carta of world air transport. The high- 
est government officials, including the 
President, will take a hand in the in- 
evitable controversy over domestic and 
international air rights. And because 
the United States is a world leader, 
other governments will notice what is 
done and will try to influence our action. 

The main bout will be between the 
Executive and the Congress. Some 
weeks ago a group of Senators took note 
of quiet efforts of the Administration to 
make a bilateral air transport deal with 
Britain. Sen. Champ Clark thereupon 
called upon the President and other 
officials and made it clear that Congress 
intends to sit in on the planning of the 
postwar aviation world. 

Aireraft manufacturers still are not 
satisfied with the contract renegotiation 
law, under which the government re- 
captures any profits which are consid- 
ered “excessive” by Army and Navy 
price adjustment boards. The manufac- 
turers say they do not wish to profit 
by the war, but they do want to be 
allowed to aceumulate cash reserves 
with which to rehabilitate themselves 
and their employees after the war. Con- 
gress has turned down several attempts 
to revise the law, even for industries 
whose futures are more precarious than 
aireraft, and the outlook is not bright 
for the current attempt. However, 
these matters are unpredictable because 
the temper of the people changes as the 
war passes into new phases. 

Contract termination may also eall 
for Congressional action. After the 
last war, quibbling over settlement of 
many war contracts went on for months 
and even years. This time, war manu- 
feeturers want a system which will en- 
able them to get out clean in order to 
put their energies to a new beginning. 
Many of them say they would rather 
take a moderate trimming from the gov- 
ernment and get out quick than fool 
around indefinitely. Some government 
contract executives feel that War, Navy, 
and other procurement agencies should 
risk losses to attain speed. 

The Army has already terminated 
some 5,000 contracts, and the Navy about 
1,500. This comprises “good practice” 
for the big close-out events yet to come. 
And incidentally, this war is so much 
bigger than the 1914-18 job—in terms 
of materials—that cutbacks already add 
up to more than total contracts termi- 
nated in the post-armistice days of 
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LIBERTY 
AIRCRAFT 
MIRROR 


In many of the planes now in 
action over our widely scattered 
battle fronts, the pilots § are 
getting a perfect image of things 
in the rear without eyestrain or 
fatigue by means of Liberty Air- 
craft Mirrors. 


The highest possible quality is 
essential with so many human 
lives at stake. That's why all 
Liberty Aircraft Mirrors are first 
surface mirrors and as perma- 
nent as their glass base. The 
pilot needs a clean, well defined 
image without distortion, imme- 
diately. He gets it from Liberty 
Mirrors. 


Each warplane equipped with a 
Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot 
changing from one plane to an- 
other gets uniformly good vision 
at all’ times, in all planes. 


For the duration all Liberty 
Mirrors go to War—but later 
these battle tested vision devices 
will be available for all plane 
operators. 


LIBERTY 


MIRROR WORKS 


BRACKENRIDGE 
PENNSYLVANIA 


Represented on the Pacific Coast by 
W. P. FULLER & CO. 


CTORY 











1918. Phoenix, Arizona £ 
. ‘ : Los Angeles, California Salt Lake City, Utah 
It is doubtful if any high and re- San Diego, California Seattle, Washington 
‘ ie 3 " Fresno, California Spokane, Washington 
sponsible official in the government has Sacramento, California Tacoma, Washington 
ail " P Oakland, California Yakima, Washington 
made up his mind just what should be Boise, Idaho Portland, Oregon 
done with the war plants, and how. This San Francisco, California 
problem is enough to send all the econo- 
mists from Harvard to a boogie-woogie 
session. But Congress will have to deal 


Butte, Montana 
wider areas. Write today. 


REZNOR MANUFACTURING CO. 


403 James St. Mercer, Penna. 


“GAS HEATERS EXCLUSIVELY SINCE 1888” 
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That shocking and pitiable thing is a piece of shirt... . The 
man who wore it is gone. 

Whose fault? The machine’s? The man’s? Neither! He was 
the victim of a monstrous and nameless killer loosely known as 
Carelessness. That accident was the result of a conspiracy of 
“harmless” circumstances. He had his sleeves rolled up. He 
leaned down to reach for a tool. He turned. The gears bit into 
the roll of his sleeve. 

Ghastly? Sure. That’s why we speak of it. For last year 


there were more than 5,000 industrial accidents every day in - 


this country. Nearly 20,000 men were killed at their jobs last 
year, in the battle we lost with Carelessness. 

Yet, this killer can be cornered; and has been in scores of 
plants. Aroused by our tragic losses in men and manpower, the 
National Safety Council is directing a major counterattack 
against the accident menace. In support of that program, we 
offer the following Safety Quiz for executives and production 
men as a check on conditions in your own plant. For detailed 











information on accident prevention, your government urges 
you to call upon the National Safety Council. 


Are there any unrailed grease pits, unguarded gears, exposed 
belt drives, or unprotected saws and other cutting tools in 
the plant? 

Is there improper lighting and unsafe visual contrast 
between moving and stationary parts of machines? (Accidents 
were reduced 75% in one plant by painting non-operating 
parts white, leaving working parts in their natural metallic 
lustre.) 

Are traveling cranes, straddle trucks and similar moving 
machines skirted and fendered, brightly painted (yellow is 
best) and equipped with alarm horns? 

Is there any guard against loose material on scaffoldings, 
and crews working one beneath another? 

Are workers’ garments checked for loose sleeves, dangling 
neckties, rings; women workers’ hair and heels; correct use 
of helmets, goggles, safety visors, etc.? 

Are new workmen properly instructed about all hazards 
they may encounter? 

















Universal Turret Lathes . Fay Automatic Lathes . Automatic Thread 
Grinders . Optical Comparators . Automatic Opening Threading Dies 


JONES & LAMSON 
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MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 
Profit-producing Machine Tools 
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Installing Cotter Pin on Oleo Strut of Bell Airacobra 


Lock nut devices of various kinds cotters, in stainless steel and regular 
have been adopted for numerous ap- —millions of them. 


1eath : » , » I; ‘ . 4 
plications, but the Cotter Pin and Olt wan want’te be ce 


iastle ‘ombination sti s its ? eehe 
Castle Nut combination still holds it staying on, use a cotter pin. 


own for maximum dependability. 
Simple, foolproof—you know at a 


glance that the cotter pin is in place and 


attona 


WEALDEO AMO THREADED 


PRODUCE TS 


the nut is securely locked. 


National Screw makes all sizes of 


3 
ste 


NATIONAL SCREW & MFG. CO., CLEVELAND, 0. | 
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big books 


ON 


~IAVIATIO 


shipped Free 


FOR EXAMINATION 





a —s 


* Get into Aviation with the help of this brand 
new cyclopedia just off the press. It is the most 
complete, most up-to-date set of books on this sub- 
ject we have ever published. Aerodynamics, Soaring, 
Parachutes, Propellers, Ignition, Aircraft engines, 
Blueprint reading, Welding, Weather maps, Aerial 
photography, Air instruments, and hundreds of other 
subjects, all well covered. 

for Beginners or Experts 
Every man interested in flying, whether amateur or 
expert, should have these books. Written by a group 
of well-known experts in simple language so that 
anyone can understand them. Quiz questions and 
answers help to make this a complete reading course 
in Aviation. National Defense has opened up tre- 
mendous oppourtunities in this field. It is the fastest 
growing industry today with hundreds of opportuni- 
ties for good jobs at big pay. Send the coupon for 
free examination. The complete set will be sent to 
you promptly. Z 

Consulting Service Included 
A full year’s consulting privilege with our engineers 
now given without extra charge to every buyer of 
these books. 

AMERICAN TECHNICAL SOCIETY 

Dept. H715, Drexel at 58 St., Chicago 37, 11. 
scam SE ee ee eee ee ee ee ee ee oe 
merican Technical Society, Dept. H715 
iocational Publishers since 1898 
Drexel at 58 St., Chicago 37, III. 
Send for 10 days’ trial, BRAND NEW 6 volume set, 
Aviation. I will pay the delivery — only. If I 
wish I may return books in ten days and owe you 
nothing, but if I decide to keep them I will send 
2.00 after 10 days, then only $3.00 a month until 
819.80, the total price, is paid. Send BRAND NEW 
edition which includes Aviation Blueprint Reading 
ind free consulting service for one year. 
ame 
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Please attach letter stating age, occupation, «m- 
ployer’s name and address and that of at least cne 
jusiness Man as a reference. Men in service, also 
please give home address. 1 


ARMSTRONG 


Chrome-Vanadium 


#) | J WRENCHES 























Leading Aircraft companies 
; standardize on ARM- 
STRONG Chrome-Vanadium Wrenches 
because they are longer, lighter, thinner: 
and yet stronger than other wrenches 
They will not break or spread. Open 
ings are accurate in size; go over the 
nut Or screw easily, yet grip closely— 
never slip nor round corners. 


ARMSTRONG-VANADIUM 
WRENCHES come in all standard and 
many speek ype. each in all sizes 
They come singly or in matched sets 
lhey have that ‘balance’? that marks 
them distinctly ‘‘ARMSTRONG”’ and 
are beautifully finished with heads 
buffed bright. 


Write for Circular 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
ane N. Francisco Ave., Chicago, U. S. A. 
ern Warshouse and Sales: 199 Lafayette St., New York 
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with it—as well as with all the fast 
political and promotion schemes that 
will come in its wake. The public will 
never quite understand what goes on. 
You may look for said public to approve 
of whatever schemes are most simply 
presented, and which seem to pay off 
in some form or other. This is a tre- 
mendous deal: About one-fifth of the 
industrial power of the United States 
is now owned by the government—and 
a big slice of it is airplane factories. 
Responsible authorities, both private 
and official, have estimated the postwar 
requirement for aircraft at from 10 
percent down to 1 percent of the pres- 
ent output—implying that most of our 
plants will have to make something 
other than airplanes, if they make any- 
thing. 

As stated, on the battle fronts all 
goes favorably at this writing. During 
recent months the AAF command could 
hardly believe in the comparative weak- 
ness of the German Luftwaffe. Even 
Under-Seeretary of War Patterson 
thought that Goering might have stored 
some aviation up his sleeve for a last- 
diteh fight. But now it is elear to all 
that the vaunted air machine which once 
frightened the world with its power 
and its banshee whistles is not what it 
used to be. It ean still fight wickedly 
in defense of city strongholds. But it 
exnnot muster enough power from its 
three-sided front to make an attaek in 
foree. Probably any one of Germany’s 
three enemies is now superior to her in 
point of aviation. The USAAF esti- 
mates that Germany has around 5,000 
combat planes capable of action on any 
given day (with 5,000 in reserve). The 
Russians say that 3,000 of those planes 
are on the eastern front, leaving 2,000 
to faee the western and southern fronts. 

The effeet of bombing is a sort of 
creeping paralysis; it hasn’t yet crept 
from. Germany’s manufacturing centers 
to the fighting arms. When it does, the 
Allied command will feel more certain 
whether or not it wants to take any long 
steps toward purely strategie action. It 
is commonly said that Russia is taking 
the brunt of the war. That certainly is 
true in terms of lives saerifieed. But 
history may show that Allied aviation 
delivered the puneh that glazed the 
monster’s eves and sagged his knees. 

We are getting a first view of avia- 
tion limitations in this war. When we 
passed the President’s 50,000-plane 
goal, many persons wondered whether 
we could run the figure on up ad infi- 
nitum. When the British staged a 
1,000-plane attack on Europe, many 
wondered if the scale could be stepped 
up to several thousand. The answer 
is now clear to see. If we run full- 
scale land and sea wars, we can manage 
only a limited amount of air war. We 
were busting our suspenders passing 
the 50,000 plane mark, and regular 1,- 











Do You Want 
TERMINALS? 





Abomona facilities now 
set up enable us to offer 
our technical service and 
manufacturing capacity to a 
wider group of manufacturers 
in the aircraft and allied 


fields. 
If you need TERMINALS 


that will meet all requirements 
as to accuracy — uniformity 
and strength —if you want 


them with reasonable dispatch 
—consult BUCKEYE. 


We are prepared to meet 
your most exacting needs for 
terminals of various types and 
sizes. Check with BUCKEYE 
on your next lot of terminals 
—send us your blue-prints and 
specifications and we will be 
more than glad to quote you. 


Correspondence invited. 


Buckeye Tool & Supply Co. 


2030 W. 5Eth 5+#., Cleveland, Ohiec 















































oing... WHERE THEY 


WILL DO THE MOST GOOD 





Krane Kars are going into the Nation’s air- 
plane plants and to the Army and Navy air 
stations all over the globe. Selected for 
their speed of operation and efficiency .. . 
fast traveling; fast boom swinging and top- 
ping; fast load hoisting and lowering . . 
these functions are operable independently 
or simultaneously. 


USERS: Lockheed, Republic, Boeing, Nortr 
American, Curtiss-Wright, Consolidated, etc. 


Send for Literature 
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SILENT HOIST WINCH & CRANE CO. 
846 63rd ST. BROOKLYN. N.Y 








BALDOR 
scamc GRINDERS 


for HEAVY-DUTY Service 








BALDOR GRINDER No. 704, bail-bear- 
ing, and substantially built for heavy- 
duty, precision grinding; equipped 
with Capacitor Type, '/2 h. p. Motor; 
(110 volts, single phase, 3400 r.p.m.) 
WON'T BURN OUT. 7" x I" wheels; 


large, adjustable, cast iron Tool Rests. 


Net weight, 70 Ibs. 
Fully Guaranteed for $ 00 
ee ne ene ae 
Bench & Pedestal Types 
ASK FOR BULLETIN 307 
BALDOR ELECTRIC COMPANY 
4380 Duncan Ave. St. Louis 10, Mo. 


BALDOR GRINDERS 














000 plane assaults are still in the fu- 
ture. 

In the Pacifie we have damaged Jap- 
an’s navy, and we have taken a pro- 
phetie toll of Hiro’s aireraft. But land 
and manpower losses to the Nippons 
remain small. Still we have taken their 
measure and we know now that when we 
hit them they drop. We are booting 
them out of base after base. But to 
fight Japan in close, from this dis- 
tance, we need to have several times 
their power. We are building the in- 
creased power by increased production, 
but it’s still said that the big decisive 
bulge against the Japs will only come 
when we start pulling mountains of 
materials plus veteran soldiers and air- 
men out of Europe. Of course, we may 
have enough steam to wear them down 
to some extent while we are still fighting 
Hitler. 

Our fleet of aireraft carriers is sur- 
prisingly large now and is growing rap- 
idlv. There have been indications late- 
lv that we may be able to hit Japan 
hard with ship-based aviation in addi- 
tion to our land-based eampaign, which 
will continue to be a struggle. Recent 
offensive actions by our fleet in danger- 
ous waters comparatively close to To- 
kyo tend to show that ship-based attacks 
will be practical as soon as we have the 
necessary fleet superiority. Meanwhile, 
there is always the chance that the Jap- 
anese fleet can be caught and decimated 
in a show-down battle. 

Some estimates of Japan’s aireraft 
output now run as high as 1,000 per 
month. But whether it’s 500 or 1,500 
won't save the Nipponese when Eng- 
land and the United States join forces 
against them. Japan is showing a seri- 
ous lack of elasticity in airplane design; 
the improvements come slowly and none 
of them shows true facility in the mili- 
tary competition. 

Germany's war leaders know now that 
they are licked. They are only hoping 
that time will wear us down, thus enab- 
ling them to negotiate for their neeks 
and their original domain. The aver- 
age Jap, on the other hand, considers 
himself farther removed, sitting out of 
range on a vast empire which, as yet, 
has hardly heen seratehed. 





Refrigerators to 
Thunderbolt’ Wings 
(Continued from page 147) 


ing department. Among its duties are: 
To obtain drawing changes when neces- 
sary, determine which parts are to have 
blank holes, establish blank sizes for 
skins, assist the dispatching department 
in obtaining the most effective flow of 
material, develop methods for efficient 
storage of parts, obtain tools when re- 
quired, have tools repaired and rede- 








TORQUE WRENCH 
War Plane Specifications 
Require Torquing 


Medern manufacturing methods call for cen. 
trolled ‘‘settings’’ of vital nuts, screws, bolts, 
hydraulic fittings—of almost all threaded parts, 
Leading American aircraft and engine builders 
almest universally use the permanently accurate 
STURTEVANT TORQUE WRENCHES for in. 
numerable applications 
ranging from buildina 
precision instruments 

to testing frictional 

drag in controls and 

motors. 50 models, ca- 

pacities ranging from 

0 to 5 inch pounds 

en up to 7200 inch 

pounds. 


Write for 
catalog sheets. 


Model F-100-! 
(Capacity 0-100 in. Ibs.) 
Illustrated 
























TYPE B5-A 





Meets Army Air Corps Specifications 
94-32351-A 
and other applicable specifications 


PROMPT DELIVERY! 


abe pe ae 


THE BIRTCHER consouiiind 


Monufacturers AIRCRAFT, RADIO 


and R&DAR PARTS 


LOS ANGELES 3 


5087 HUNTINGTON OR. 
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DuGas, well known for its fast action in ex- 
tinguishing difficult fires, now makes an important 
new contribution to fire protection. Research has 
resulted in the development of a new PLUS- 
FIFTY duGas Dry Chemical with increased fire- 


areas? 


ELE LULL LL LES 


Proven by Hundreds of 
Practical Fire Tests 


It retains the long-range effectiveness of the stream 
which permits the operator to knock down fire from a 
greater distance. It hangs in a cloud over the fire, pro- 
viding greater smothering action and reducing flash- 
backs. Like the former duGas, PLUS-FIFTY duGas 
will not cake, harden, evaporate, deteriorate or freeze. 
It generates no toxic fumes and is not an electrical 
conductor. Since no critical materials are used in its 


os 
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NEW FIRE-KILLING POWER 
FOR DUGAS 








fighting effectiveness when applied from duGas 
pressure-type dry chemical extinguishers. This 
new, faster action is obtained without sacrificing 
any of the distinctive advantages of the former 


duGas. 


production, PLUS-FIFTY duGas is available without 
priority for refill purposes...and there is no advance 
in price. 

APPROVED by the Underwriters’ Laboratories and 
the Factory Mutual Laboratories. 

AVAILABLE in Models 15 and 30 Hand Extinguishers, 
Models 150 and 350 Wheeled Extinguishers. 


. . » WRITE FOR COMPLETE BULLETIN ON NEW PLUS-FIFTY 
DUGAS and Priority Information on Extinguishing Equipment. 








Model 150 Wheeled Extinguisher 

















WRITE FOR 


Chart showing characteristics 
of all types of approved hand 
fire extinguishers. 
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We will work with you on any problem 
involving the use of... 





RANKLY, up to now the Panelyte Division of the St. Regis 

Paper Company has been too busy ‘‘growing up” with 
important users of our laminated plastics to take time to 
talk about our successes. Instead of broadcasting each ad- 
vance, we have quietly continued working in close coopera- 
tion with customers—producing a variety of grades of struc- 
tural laminated resinous plastics for specific applications— 
assisting in the more efficient design of parts—and molding 
and fabricating them by mass production methods. 


Through this simple—but sensible pre-Pearl Harbor method 
of operation—PANELYTE became America's largest producer 
of thermo-setting molded laminated plastic parts, serving 
the automotive, chemical, electrical and refrigerator indus- 
tries. Our ‘‘down to earth” slant on plastics and our way of 
working enabled us to step up production to meet vastly 
increased War demands. 


Because we produce a wide range of laminated plastics 
in sheets, rods and tubes (paper, fabric, wood veneers, glass 
fabric and asbestos base types), molded forms, and fabri- 
cated parts, and because we have ‘‘waited to see’’ the 
performance record of each application, we know what 





* PANELYTE DIVISION, ST. REGIS PAPER COMPANY... AMERI 








MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Sales Offices: ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, HOUSTON, KANSAS CITY, LOS ANGELES, 
MONTREAL, NEW ORLEANS, ST. LOUIS, ST. PAUL, SAN FRANCISCO, SEATTLE, TORONTO, VANCOUVER 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coa!! 
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RGEST PRE-PEARL HARBOR PRODUCER OF THERMO-SETTING MOLDED LAMINATED PLASTIC 


plastics 












PANELYTE Plastics can—and cannot do. . . and our engi- 
neers base their recommendations accordingly. 

Our mass production facilities and technical information 
may prove most valuable to you if you are looking for an in- 
proved—or perhaps less expensive—structural, mechanical 
or electrical part. Our engineers will work with you on any 
problem involving the use of thermo-setting laminated plastics. 





Illustrated are some of the 2000 parts we are manufacturing for the 
aviation industry. PANELYTE parts are used, also, by the Navy, Signa 
Corps and Direct Service Procurement. 
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simed if necessary, and in addition 
maintain all records required to obtain 
jesired changes or adjust operative 
trouble. 

In addition these trouble-shooters en- 
courage refinement in design, improve 
production methods, assist in forecasts, 
nd schedule material flow. The result 
of their activities is that the company 
is turning out wing sections decidedly 
ahead of contract time, with less re- 
work and fewer inspection difficulties 
than expected. 

After final assembly on the main jigs, 
wing sections proceed on dollies to the 
installation of wing tips, ammunition 
nd gun bay doors. Traveling on the 
same dollies, they are painted, insignia 
is stenciled, the landing gear is in- 
stalled and then the wing sections are 
it-tested on a hydraulic fixture of com- 
any design to see that landing gears 
re mounted to clear properly. There 
ollows final inspection and acceptance 
yy AAF prior to shipment. 





r engi- 


ouglas Licks U-Boats 


; (Continued from page 141) 
‘mation 


¢ 
-anim-@ The assembled section is then. moved 


hanico! on the same dollies to a reserve area 
on any djaeent to the final assembly line. 
slastics. The center wing section, removed from 


ts dollies and attached to others in 
ight position, is rolled into the first 
osition of the final assembly line. There 
he fuselage, still on the earriers on 
which it left the final fuselage line, is 
ifted by traveler crane and lowered onto 
he center wing section. The tail stub 
s then attached and further joining 
perations are completed in the second 
nd third positions. 

Installation of the empennage is next 
fompleted, and in the seventh position 
ie ship is raised for installation of the 
ain landing gear. Wing-to-fuselage 
illets and fuel tank covers are installed 
1 this position. 

For the next four positions the main 
abin and cargo floors, oil coolers, and 
te glider towing equipment are in- 





for the 
y, Signo! 


PLASTICS 





stalled, followed by empennage control 
rigging, installation of engine tail pipes, 
and miscellaneous firewall equipment 
before hanging the engines, the next 
operation. 

Engine hook-up and engine control 
rigging requires three positions, and in- 
stallation of center wing compression 
ribs, pilot’s seats, and hydraulic tests, 
including landing gear operations, are 
completed in three more. 

In the last three positions of the first 
leg of the line, engine cowlings and 
propellers are installed, and the pro- 
peller controls are hooked up. Then 
the plane moves forward, on its wheels, 
to one of two reserve positions at the 
head of the final leg of the line. There 
the wheels are run onto carriers which 
run on one rail and a steel plate, with 
another carrier running on the concrete 
floor under the tail wheel. These carry 
the plane at a 30-deg. angle (to con- 
serve space) as outer wing panels are 
attached in the first working position. 

Hanging the outer wing panels, rig- 
ging the flaps and ailerons, and instal- 
lation of batteries require two positions, 
while completion and testing of elec- 
trical and radio equipment and a check 
of the automatic pilot occupy two more. 

The company’s inspection is aceom- 
plished next,and is followed by squawk 
corrections, pick-up work, and final in- 
spection. Army inspection and pickup 
take two positions more, and_ final 
camouflage paint operations are com- 
pleted in the last station of the line. 
After moving out of the plant, field 
operations are performed on the flight 
ramp, then the plane is ready for flight 
tests. 

Late in the week of Aug. 15-21, the 
2,000th C-47 version of the DC-3, 
rolled from these lines. Exactly how 
many more than that have been pro- 
duced since Pearl Harbor cannot be 
revealed, nor can the actual count of 
those on order, but whatever the cur- 
rent or eventual total, they will be com- 
ing from one of the most completely 
mechanized assembly systems in the 
world. 
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Available for Immediate Shipment 
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DIE-LESS 
DUPLICATING 














The parts shown are typical of 
the great variety of simple or = 
intricate forms and shap es 
which can be quickly dupli- 
cated to a tolerance of .00!" 
with DI-ACRO Precision Ma- 


chines—Shears, Brakes, Bend- BRAKE 

ers. For experimental and research work or pro- 
duction runs, DI-ACRO Units form angle, channel, 
tube, rod, moulding, wire, strip stock; shear stock 
sheets, trim duplicated stampings. With DIE-LESS 
DUPLICATING, Man Hours and Critical Materials 
are regularly saved. 


Send for 32-page Catalog— 
“Metal Duplicating Without Dies’ 
O'NEIL-IRWIN MFG. CO. 4 o~ . 
Ce, 


358 8th Ave. S. 


Minneapolis 15, Minn. 7SION MACY 
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(Continued from ptge 206) 


speed, as in Fig. 7. Note: The data ean 
be replotted in another way ( Fig, 9) 
teking values from Fig. 7 by, for ex. 
ample, noting the indicated airspeed at 
each altitude which results from 609 
hp. per engine and correcting for jp. 
stallation to obtain instrument airspeed, 
This is repeated for as many power 
as desired, and thus, for the standapd 
weight chosen, the instrument airspeed 
for any altitude and power is known, 
Ii is noticed that the values of true air. 
speed for any altitude are also drayp 
on this chart. Thus in effect, the pow 
lines are superimposed on the airspeed 
correction chart shown in Fig. 4. 
There is now only one more correetion 
to make, that correction being fg 
weight. A process similar to that shown 
in Table I is now used to determine the 
effects of weight variation. 
The table is for sea level density, 
Standard weight in the Piw versus Vie 
curve of Fig. 5 is 24,800 lb. 
Again at sea level, 24,800 lb., 
that V = 89 mph and P = 
at 20,000 Ib.— 
W (actual) 20,000 


Wer 





Wr = 898 Wt = 724 

thus at 20,000 lb.— 

V = Viv (We) = 89 X .898 = 82 mph. 

P = Pye (Wa) = 268 X .724 = 25 hp, 

In like manner, the values of W,* 
and W,’” are determined for the gross 
weights to be considered, and the corre 
sponding values of Piv and Viw § 


Below, Figs. 9 (top) 10 (bottom) 
Instrument airspeed chart for any power and 
altitude, combined with weight correction 
scale showing change of instrument airspeed 
at constant power and altitude for constant 
horsepower. 
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GRAND CENTRAL 


We read of mock-ups of planes designed to carry more 


passengers than a streamlined train. We hear of a mam- 


moth dam being built in the frozen north---all materials 
and men transported by air. We hear of so many 
soldiers being transported so far in so many planes, The 
complete facts are military and corporation secrets, But 
one fact is plain: 

As new planes are designed and built, more and more 
OSTUCO seamless steel tubing is required—for engine 
mounts, fuel lines, shaft and door assemblies, fuselage 


and stabilizer frames, landing gear parts, pontoon sup- 


THE OHIO SEAULESS TUBE COMPANY sii 


MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 


AIRPORT 


ports—for many parts where flexibility, machinability 


and the strength-weight factor are important, 


OSTUCO is war-geared to keep pace with changing 


design requirements for military construction, The ex- 


perience thus gained will be placed at your disposal for 


quality production and prompt delivery of OSTUCO 
seamless, steel tubing for the peacetime transport and 
passenger planes you are planning to build. 


SS SSA 


LET'S NOT FORGET: Buy more bonds and stamps ® Get in the 
SCRAP @ Be on the job every day © Write to the men in service. 
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THE RELAYS THAT NEVER FORGET}: 


Struthers-Dunn Mechanical Latch-in, Elec- Hundreds of jobs throughout industry et” 
trical-Reset Relays have fool-proof memo- _are being performed better, more efficiently wf 
ries. They indicate what operations have because these Struthers-Dunn Memory wy 
been made on your equipment. They guard Relays permit of no forgetting. They are as § 


i i is d 

tginstmintkes The comets “remember” fads it oth the large (aries 3) andthe 
oniailingly which coll’ was of types, and with practically any contact shov 

last energized—by remaining oy mounting arrangement. You'll find these ous 

in position until they are Relays described in detail on Pages 14F, 1 
‘ released by energizing the 15F, and 16F of the Dunco Catalog and cate 
pee other coil. Relay Data Book (see below). at 2 
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DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE « BOSTON « BUFFALO 


CHICAGO e CINCINNATI ¢ CLEVELAND e DALLAS © DENVER « DETROIT © HARTFORD yj 


Ose 
46 ip 
wre 





INDIANAPOLIS ¢« LOS ANGELES « MINNEAPOLIS ¢ MONTREAL e NEWYORK e PITTSBURGH e um - WRITE 
ST. LOUIS ¢ SAN FRANCISCO « SEATTLE ¢ SYRACUSE © TORONTO ¢ WASHINGTON SS ff FOR 
CATALOG! 
7 e 
1321 ARCH STREET, PHILADELPHIA, PA. 
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multiplied, as shown above, to fill out 
Table Il. 

The power per engine vs. airspeed 

may noW be plotted for various gross 
weights, as shown in Fig. 8. Effect of 
change on indicated airspeed by change 
in weight at constant power is now 
easily determined. Thus at 650 hp. at 
9,000 Ib. V = 184; at 24,000 lb. V = 
181; and at 28,000 lb. V = 178 mph. 
The weight correction may be plotted 
gs shown in Fig. 10. A reference line 
is drawn for the standard weight. Then 
ines are drawn for the various powers 
showing the airspeeds obtained at vari- 
ous gross weights. 
Thus, taking the 650 hp. line, indi- 
cated airspeed at 24,800 lb. = 182 mph; 
at 28,000 lb. V = 178 mph.; and at 20,- 
000 lb. V = 184 mph. This is re- 
peated for all ranges of horsepower. 

As pointed out above, Fig. 9 is drawn 
for standard gross weight, in this case 
24,800 Ib. Our reference line weight 
is also 24,800 lb. By placing Fig. 10 
below Fig. 9 a means of correcting Fig. 
9 for various weights is provided. The 
result is the standard cruising power 
chart. To follow through the complete 
use of the chart, let us take an example: 

Let outside air temperature = 60 
deg. F.; hp. = 550; gross weight = 
28,000 lb.; and pressure altitude = 
10,000 ft. Find instrument and true 
airspeeds. 
By use of the density altitude corree- 
tion portion of the curve, density alti- 
tude is determined. Follow the standard 
temperature line to 10,000 ft. pressure 
altitude then along the diagonal pres- 
sure altitude line to 60 deg. F. horizon- 
tally to the right we read the density 
altitude—12,000. Follow this density 
iltitude to the 550 hp. line. Drop down 
vertically to the reference line. Follow 
the guide line to the intersection of the 
28,000 lb. line thence vertically and read 
ihe instrument airspeed—144 mph. 

The reverse problem may also be 
worked whereby the power required for 
any true or instrument airspeed may be 
determined. 

In the derivation of the cruising power 


ep = 








TABLE II—VARIATION OF VELOCITY AND 
POWER WITH WEIGHT AT SEA LEVEL 


_ 20,000 Ib. 23,000 1b, 26,000 lb. 29,000 Ib. 
Wa 1Wat 3030! 2=,963War!/2=1.024Wr!/?= 1.081 
Wed /2=1 We8/2=.724 We 2=.893 Wat/?= 1.073 Wa /2= 1.265 


SS ee ee SS a ee SS, ae 
89 268 82 204 87 252 93 302 98 357 
99 268 91 204 97 252 103 302 109 357 
109 279 100 212 107 261 114 314 120 371 
119 300 109 228 116 281 124 338 131 398 
129 331 118 251 126 309 134 372 142 438 
139 371 127 283 136 348 145 419 153 495 
149 416 136 318 146 390 155 470 164 554 
159 473 145 359 155 443 165 532 174 €28 
169 540 154 410 165 504 176 606 185 715 
179 621 163 474 175 582 186 700 196 826 
189 710 172 540 184 665 196 800 207 946 
199 819 181 625 194 766 206 922 218 1,090 








chart variations of propeller efficiency 
have not been taken into account. For 
a more accurate analysis, this may be 
done when propeller characteristics are 
available. 

The power required in any condition 
would be varied by the ratio of the re- 
spective propeller efficiencies. However, 
as discussed in Part II of this series, 
(Aug. Aviation) for the major portion 
of the usable range of most aircraft, 
the propeller efficiency is constant with- 
in +1 percent, which variation is well 
within the limits of accuracy of the 
usual aireraft instrumentation. For very 
high altitudes, however, variation of 
propeller efficiency should be consid- 


ered. 





Which Will We Get= 
Men And/Or Planes? 


(Continued from page 111) 


“establishments and services entitled to 
hire workers shall select only workers 
from among those referred by the 
United States Employment Service or 
through other approved channels ac- 
cording to standards and conditions 
prescribed by the War Manpower Com- 
mission.” 

The three month-old Buffalo plan in 
effect establishes labor priorities in a 
given community, with top priority 
plants getting first> choice of labor 
through USES which decides where job 
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DRAFTING 


RE-SURFACE 
Worn Boards. 
Modernize New Poards. 


PRECISION-IZE 


Pencil Drawings 
For Perfect Prints! 


RELIEVE 
Shortages of Men and Materials 


SPEED 
Production, Yet Cut Costs! 


NO-INK 
Drawing Adopted as Standard 


Board By Major Industries 


TOP Resilient drawing surface pro- 
duces a sharp, opaque stroke in the drawing 
—results in perfect prints—makes inking 
unnecessary. The most perfect, most de- 
lightful surface to work on. 





Users are reordering in quantity. Over 
25,000 NO-INK Drawing Board Tops al- 
ready in use, saving man-hours, speeding 
production, renewing discarded boards, 
and modernizing new boards. Tops come 
cut to exact size of any board. Attached in 
10 minutes, — ready for immediate use. 
Economize, modernize drafting procedure. 
Write for catalog, prices and trial offer. 


W. H. Long Co., 425 N. Clark St., Chicago 10, Est. 1917 











BOLTED ASSEMBLIES 


permanently TIGHT 


BEALL Spring Washers compensate for 
wear, bolt-stretch, corrosion and break- 
down of finish. They meet rigid Army, 
Navy and Air Corps specifications. 
Available in Carbon Steel, Stainless 
Steel, Phosphor Bronze, Everdur and 
Monel Metal. Finished in Cadmium 
Plate, Galvanized, Silver and Parker- 
ized. IMMEDIATE SHIPMENT of all 
standard sizes. 















WIRE US your requirements 
BEALL TOOL COMPANY 


Div. Hubbard & Company 


EAST ALTON, ILLINOIS 
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applicants may work. But USES ean 
only urge a man or woman to take a 
specifie job. If, for instance, a skilled 
worker—along with hundreds or thou- 
sands of others—is laid off by a tank 
manufacturer and seeks a job in an 
aircraft plant he may be told: “No, we 
won't certify vou there, you go to work 
in a shipyard.” That man still ean (and 
hundreds like him do) say “to hell with 
it, I’m going to get out of this crowded 
town with its lousy living and shopping 
conditions and go somewhere else.” 

So far as the aireraft mdustry is con- 
cerned the Buffalo plan has not worked; 
as it has operated the airframe manu- 
facturers have not been able to hire 
the requisite number of new workers. 
It is feared that any extension of the 
plan, even though extensively modified, 
will have the same results in other areas. 

Because the Buffalo plan has not 
worked in aviation—and there is little 
evidence that the West Coast program 
will be successful—it should not be in- 
ferred that the aireraft industry is 
“erying in its beer” or looking for an 
alibi in ease production schedules ean- 
not be met. Such is not the ease, for 
West Coast producers presented a man- 
power plan to government officials long 
before the beginning of committee mi- 
grations from Washington that finally 
resulted in the program put into effect. 

Briefly, the plan provided for out-of- 
state hiring in labor-surplus areas for 
plants in critical areas; transportation 
of workers from surplus to critical 
areas; guarantee of adequate housing 
for new workers: cooperation between 
government and edueational authorities 
to increase employment of sorely needed 
16 to 18 yr. olds; enforeement of WMC 
availability certifieates to reduce labor 
turn-over; and liberalization of Selee- 
tive Service deferment of key men whose 
induction could only result in serious 
impairment of the nation’s potential 
airpower. 

Like the West Coast manufacturers, 
Eastern producers also have long been 
alert to the worsening situation and, 
through their Aireraft War Production 
Council, are facing the problem square- 
ly by trying to evolve a long range pro- 
gram that will assure maximum produe- 
tion to the end of the war. 

At present their efforts are directed 
along two phases: First, determination 
of the true causes for labor turnover 
and their correction; and second, at- 
tempts to retain key personnel. It is 
in the latter phase that Selective Ser- 
vice plays the largest part. While nu- 
merical losses to the armed forees have 
been no greater than in some other in- 
dustries, these losses have hit plane 
manufacturers in particularly vulnera- 
ble spots—-engineering produetion, su- 
pervision and, to a lesser degree, the 
research which is so vital to con- 
tinuing air superiority. Recent  sur- 
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veys show, for example, that from 25 
to 50 percent of engineering personnel 
of both East and West Coast manu- 
facturers range from 18 to 25 yr. of 
age, mostly unmarried. Like the prize- 
fight adage, “it’s not the number of 
socks you land, it’s where you land ‘em 
that gets the knockout.” 

Based on past performance records 
of unheard of produetion expansion and 
undreamed of manufacturing etficien- 
cies, the aireraft industry ean be ex- 
pected to do more than its part in put- 
ting into battle the greatest possible 
number of planes—planes that have 
helped cut ground force losses beyond 
fondest hopes. 

But the problem is bigger than any 
one industry. It ealls for a complete 
re-examination of the nation’s military 
requirements by those who establish the 
policies and retain the authority. Both 
the nation and the aireraft industry are 
ready for them to decide which we shall 
have—men or planes? 





Fundamentals of 


Wind Tunnel Control 
(Continued from page 163) 


pending on the action of a load current 
relay in the ecireuit to the d.c. driving 
motor. 

In order to assure maximum flexibil- 
ity of operation, means is provided for 
transferring from automatic to manual 
control any major device or function 
which by its failure would render the 
entire equipment inoperative. On all 
installations fundamental protective de- 
vices are employed to detect over-cur- 
rent, field failure, phase unbalance, over- 
speed, and bearing over-temperature. 
In addition, large installations have pro- 
tection covering differential current, 
winding temperature, ventilating air 
flow, liquid over-temperature of the 
liquid rheostat, bearing oil or cooling 
water flow, thermal overload, and other 
devices as deemed advisable. 

Protection for a.e. over-current, cur- 
rent differential, and phase unbalance 
current functions to remove all main 
drive equipment from service imme- 
diately. However, those devices which 
protect against operation under condi- 
tions of hot machine bearings, excessive 
winding temperature, or faulty bearing 
cooling medium operate to remove the 
machine from service as rapidly as 
possible without disturbing the power 
system to which they are connected. All 
protective features are automatie in 
their operation, and suitable devices in- 
dicate to the operator, the cause of shut 
down. 

Where large power units of several 
thousand horsepower are employed, as 
at Wright Field and Moffett Field, it is 
important to design the control so that 


-ance and the moter will not rotate u- 



















































speed adjusting and switching oper. 
tions impose as little disturbance 4g j, 
possible on the power supply systen, 
Reduced voltage starting of the 5,0) 
hp. unit is employed; a reactor is usej 
in series with the motor winding during 
the starting operation in order to lini 
the starting current to a moderate yalye 
When the machine attains synchronoy 
speed, the reactor is_ short-cireuitej 
thereby applying full voltage to the 
motor winding for normal operation, 

At Wright Field and Moffett Field, 
wound rotor induction motors are usei 
for fan drive. The rotor windings of 
these motors are connected to the stator 
winding of a variable speed synchrop. 
ous machine; this synchronous machin 
is mechanically connected to d.c. mi. 
chines which supply power to the 5,0) 
hp. set previously mentioned. Fig. | 
shows the electrical connection of they 
machines; it is known as the Kramer 
method of speed control. The variable 
speed synchronous machine is used, ip 
place of a liquid rheostat, to absorb the 
slip energy from the rotor of the in 
duction motor. That energy is returned 
to the a.e. system through the a.e, mi. 
chine of the 5,000 hp. constant speed 
set. Control of field excitation on the 
d.c. machines determines power output 
of the induction motor and, consequent- 
ly, speed of the fan. 

In order to eliminate any system dis 
turbance when the 40,000 hp. motor at 
Wright Field is connected to the power 
system, the motor windings are excitel 
from the variable speed a.c. machine 
The speed of the variable speed set is 
automatically controlled; thus, the a. 
machine operates as an a.c. generator 
until the voltage of the fan-motor stator 
is in synchronism with the a.c. system. 
When the two voltages are synchronizel, 
an automatic device operates to clos 
the fan motor circuit breaker connecting 


the stator winding to the a.c. systeu@ B 
Since the voltage of the fan motor wind 
ing is now in synchronism with the s+ Da: 


tem voltage, there will be no disturl- 


til the variable speed a.c. machine i 
slowed down by field control of the d« 
units. As the a.c. machine slows dow, 
the frequency of the voltage applied 10 
the rotor of the induetion motor wii 
be reduced; thus, the rotor will begin t 
revolve in order to compensate for the 
difference in frequency between the volt 
ages applied to the stator and roto 
windings. 

In order to prevent system distur) 
anees from sudden changes in powél 
demand due to changing the speed @ 
the fan motor, the motor-operated s 
adjusting rheostat is designed so as t 
limit the amount of power change ® 
any one section interval. Since pow 
required by the fan motor increases # 
the cube of the speed, rate of travel 0 
the rheostat is automatically fast at lo 
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DRAKE 


Patented Features 








TYPE No. 50, PAT. No. 2220516 


DRAKE Patented Features are the natural development 
of many years experience making better Pilot Light As- 
semblies, exclusively. Constant striving for improvement, 
Greater efficiency, more dependability, has resulted in pro- 
ducing a degree of quality in our products, unapproached, 
we believe by any other Dial or Jewel Assembly in the 
world! SPECIFY DRAKE. Quick delivery in any quanti- 
ties assured. 


HAVE YOU THE DRAKE CATALOG? 


oy ee Dial and Jewel 
sy << PILOT LIGHT 


ASSEMBLIES 
DRAKE MANUFACTURING CO. 






1713 W. HUBBARD ST. « CHICAGO, U.S.A. 





DO YOU OSE 


WIRE CLOTH? 


Objective 


® Uniform Workmanship 





® Economical Production 
® Deliveries on Schedule 





for your requirements 


OR WIRE CLOTH 
PRODUCTS? | 


Solution 

® We Draw the Wire 

® Weave the Cloth 

® Fabricate the Product 





in one continuous line 





Send Michigan Your Inquiries 


MICHIGAN 
WIRE CLOTH 


COMPANY 


2100 HOWARD .._ DETROIT 
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fan speeds and very slow at high fan 
speeds. 

For normal starting and stopping 
operations, power change is held to a 
conservative value. For emergency 
stopping, the speed adjusting rheostat 
is operated at as high a speed as pos- 
sible; at the same time, it must hold the 
rate of power change within limits which 
the system can stand. For emergency 
shutdown, where continued operation of 
the main drive units would result in 
damage to machines or equipment, the 
machine breakers are opened imme- 
diately. 

With the advent of powered plane 
models it became necessary to devise 
some means for operating the plane- 
model motors, which are small scale 
size induction units having various pole 
combinations driven at the desired speed 
by applying a potential, of variable 
frequency, to the motor terminals. The 
plant for supplying variable frequency 
and voltage to model motors consists of 
a constant speed motor-generator set; 
in addition, there are one or more vari- 
able speed motor generator sets. The 
a.c. machine of the variable speed set 
operates as a synchronous generator and 
is connected to the model motor power- 
supply bus. By proper speed control 
of the variable speed set or sets, the 
frequency of the a.c. voltage applied to 
the motors is changed and a frequency 
meter used to indicate speed of the 
model motors, since this is determined 
by frequency of the applied voltage and 
the number of motor poles. 

Control and switching equipment for 
the plane model power supply units 
is of the simplest type, since the capac- 
ity of the machines is generally 600 hp. 
or less. Speed control of the variable 
speed m.g. sets is accomplished through 
voltage control of the constant speed 
d.c. generator and through control of 
the shunt field excitation on the d.c. 
motors. Manual adjustment of the 
various field rheostats is generally ade- 
quate; thus, no complicated control ap- 
paratus is required. 


Meters 


A very elaborate metering set-up is 
included with the control equipment be- 
ing supplied for plane model power at 
the California Institute of Technology. 
In addition to the control switchboard 
for the power plant, a setup board is 
added for power distribution and meter- 
ing of model motor circuits. Six power 
channel and metering circuits, plus a 
set of current transformers together 
with interlocked selector cireuit break- 
ers, are included. The current trans- 
formers provide ratios from 2.5/5 to 
400/5 amp., in nine steps; this permits 
accurate metering of current and power 
to the large range of motor sizes. 

A control console, complete with con- 
trol and selector switches together with 





indicating meters, is located ; 
to the test section of the tunnel. 
the main drive equipment, 
model power supply, and the meter; 

equipment can be remotely controll 
from this console, while supervision of 
all apparatus and indication of current, 
voltage, and power, is provided by gui. 
able instruments. 
show the position and conditions of 
much of the apparatus involved in the 
automatic control scheme and means 
are provided for transferring control of 
main drive and plane model power unity 
to their respective control switch-board, 


Indicating lamps 





of the Fleetwings BTL 


engine. The Eclipse E5A generator ha 
a maximum output of 50 amperes a 
15v. 

Other equipment includes a Pesco r- 
tary vacuum pump, Eclipse C-20 hani. 
eleciric inertia starter with type Al 
shielded booster coil. 
inelude propeller control knob, mixture 
control, with provision for leaning-out 
in front cockpit only. Shutter controls 
are also in front only. 
have radio push button switches for 
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transmitting. 


Engine controls 


Throttle knobs 
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Advertising men agree. . . the list 
is more than half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. 


In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 






, LL 
DIRECT MAIL LIST SERVICE 





DIRECT MAIL DIVISION 


330 West 42nd St., New York 18, N. ¥. 





AVIATION, October, 1* 


f— \ 
What Makes a 
Mailing Click’? 


McGraw-Hill Publishing Co., Inc.| 
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